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FoLA2—A Method for Co-creating Learning
Analytics–Supported Learning Design
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Abstract
Learning activities are at the core of every educational design effort. Designing learning activities is a process
that benefits from reflecting on previous runs of those activities. One way to measure the behaviour and effects of
design choices is to use learning analytics (LA). The challenge, however, lies in the unavailability of an easy-to-use,
LA-supported learning design (LD) method. We established such a method—the Fellowship of Learning Activities
and Analytics (FoLA2 )—reinforced by a gameboard and cards, to provide structure and inspiration. The method
enables several participants with different roles to interact with a set of card decks to collaboratively create an
LA-supported LD. Using this method helps to design learning activities in a collaborative, practical way; it also raises
awareness about the benefits of multidisciplinary co-design and connections between LA and LD. FoLA2 can be
used to develop, capture, and systematize design elements and to systematically incorporate LA.
Notes for Practice
• FoLA2 is a method of considering learning analytics (LA) while designing curricula and learning activities
for any subject.
• Educational theory, pedagogical background, and the design of learning activities differ in each organization.
FoLA2 has two aims: On an individual level, it aims to increase knowledge about and awareness of LA. On
a group level, it facilitates shared terminology and understanding among team members to improve the
co-creation of LA-supported learning activities.
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1. Introduction
Although research in the field of learning analytics (LA) has been growing steadily in the past decade, the actual uptake
by educational institutions and their teaching staff is still very small (Tsai et al., 2018). In order to overcome this adoption
challenge and establish institutional rollout of LA, we have created a method to aid in the practical use of LA-supported learning
design (LD).
LD is a field of research that has gotten more and more attention since the early 2000s, when the focus was put on metadata
standards like IMS LD to establish a common markup language for designing learning activities and courses (Koper, 2005). LD
draws expertise from educational science, the content and context of the subject domain, and technology-enhanced learning
(TEL) (Koper, 2006). Designing learning activities is complex because the people involved (i.e., students and teachers);
knowledge; and knowledge transfer in different contexts based on region, topic, and learning institution types need to be
considered. From an LD perspective, educational designers can choose from a broad range of pedagogic theories of design
methodologies, such as the four-component instructional design model—4C/ID (Van Merrienboer & Kirschner, 2007), the
cognitive apprenticeship approach—CAA (Brown et al., 1989), cognitive-flexibility theory—CFT (Spiro & Jheng, 2012),
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problem-based learning—PBL (Hmelo-Silver, 2004), community of practice—CoP (Wenger et al., 2002), epistemic frames
(Shaffer, 2006), design-inquiry of learning (Mor & Mogilevsky, 2013), cognitive load theory—CLT (Sweller, 2011), and
personal learning environment—PLE (Fournier et al., 2011). Although “evaluation” is an essential part of these frequently used
ADDIE-like design process models (ADDIE: analysis, design, development, implementation, evaluation; Peterson, 2003), the
use of LA to support LD is uncommon.
Possibilities to record, analyze, and visualize learning and teaching behaviour and hence improve learning and teaching, i.e.,
LA, have been evolving (Greller & Drachsler, 2012) and offer more and more opportunities in continuous efforts to increase the
quality of education. In fully online educational settings, there are numerous examples of teachers, educational designers, and
students using LA (Mangaroska & Giannakos, 2018; Rienties et al., 2017). Several scholars have concluded that although
institutions are aware of the possibilities of analyzing learning data, only a few go beyond counting the number of clicks in an
online learning environment (Colvin et al., 2016; Haythornthwaite, 2017; Tsai & Gasevic, 2017). Joksimovic and colleagues
(2019) combine these conclusions into a call for an incremental, evolutionary system positioned in a broader context of system
thinking (e.g., Dawson et al., 2019; Rubenstein-Montano et al., 2001). For this call, they define three significant points to take
into consideration: (1) let LA underpin institutional strategies and goals, (2) address various stakeholders by planning LA
during the design of a module, and (3) see LA as an evolutionary, iterative process. There have been efforts to use LA as an
instrument in LD processes to evaluate design choices (Persico & Pozzi, 2015), and there are several frameworks available
for connecting LA and LD (Mangaroska & Giannakos, 2018), but almost all of them are conceptual or difficult to operate in
educational practice.
The urge to connect LA and LD has been rising. Macfadyen and colleagues (2020), e.g., compiled four topics for future
research in this area: (1) experiments that demonstrate which LA-supported LD decisions influence learning experience and
learning behaviours; (2) explorations into how personalization and flexibility of LD might help individual learners and teachers;
(3) educator design practices, mainly practices that engage with LA; and (4) theoretical, conceptual, and empirical solutions to
the challenge of designing the “right” learning activity at the right time for diverse learners. In the special issue on LD and
LA for the Journal of Learning Analytics, Macfadyen and colleagues (2020) also collect several examples of LA-supported
design, among which are a model (Mangaroska et al., 2020) and a framework and method (Law & Liang, 2020). In the last
decade, most examples that address LA-LD connections are situated in online higher education (Nguyen et al., 2020). One
central observation of all that research is that a significant amount of technology-centred LA applies a data science approach by
using data provided by the environment and trying to find meaningful patterns of learning. This mining of process data is also
described as a bottom-up approach (Drachsler & Goldhammer, 2020). We know from other communities, such as the field of
psychometrics, that they apply the concept of evidence-centred design (ECD) to gain meaningful data. ECD is both a design
and an evaluation method for (educational) assessments proposed by Mislevy and colleagues (2003). It begins by identifying
what constructs should be assessed regarding knowledge, skills, or other learner attributes. It can also be seen as a top-down
approach (Mislevy et al., 2003). We want to merge the bottom-up and top-down approaches with the present work and enable
more evidence-based principles in LA-supported LD.
From an LA perspective, promising tools like the learning activity management system (LAMS) (Dalziel, 2003) or
instruments like Inspiration Cards (Vezzoli et al., 2020) and LA-Deck (Alvarez et al., 2020) have become available. They focus
on what stakeholders want to analyze to improve learning processes and how to visualize them and connect LA and LD. In our
previous study (Schmitz et al., 2018b), it became clear that the practical usability of LA would benefit from a better technical
embedding and a better embedding of LA in “design time” of the plan-do-check-act iteration of instructional design. Gasevic
and colleagues (2019) propose to charge all stakeholders with the implementation of LA but observe several awareness and
knowledge gaps that should be addressed. Therefore, the research presented here aims to develop a practical method to help
co-create learning activities while making teachers, students, and designers aware of LA and enabling LA’s embedding into LD
during design time. In order to overcome the low adoption of LA by teachers in the field, we need hands-on methods to mature
the uptake of LA. We, therefore, have two objectives:
O1: Develop an applicable method that supports the co-creation of LA-supported LD by different stakeholders.
O2: Increase staff’s knowledge about and awareness of LA.
Our method will help educators of all levels design learning activities that include LA. The learning behaviour information
gathered by LA solutions already put in place during the development of learning activities can lead to improved execution of
LDs and better-informed learning activities. Our solution thus bridges the gap between LA and LD. It enables teams to use
LA within their known environment and context, including a dedicated educational vision/pedagogy. It offers the opportunity
to implement LA during the development of learning activities. It can serve as a knowledge base within institutions and
the educational field for different pedagogies, learning enhancing technologies (LETs), and LA used in learning activities.
Finally, FoLA2 also supports the transfer from state-of-the-art research on LA to practitioners developing learning activities and
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teaching at schools. Our method contributes to research and practice in the educational field as a frame to look at both the LA
and the LD worlds.

2. Related Work
Law and Liang (2020) recently provided a promising multilevel framework that combines LA and LD seamlessly by connecting
LD curriculum elements to LA questions and LA solutions. However, the LA components still need additional development, and
the framework’s complexity is still a hurdle in practice for practitioners to clear. There are literature reviews that try to provide a
structured overview (Celik & Magoulas, 2016) by reporting on common characteristics that link to the process of LD (based on a
systematic literature review with 17 papers identified): sequence, learning activity flow, collaborative development, assessment,
LA, meaningful context, technology adaptation, resources, tools, roles, environment, objectives, recall of prerequisite skills,
and learner analysis. These characteristics only partly resonate in several other frameworks (e.g., Wise et al., 2016; Kelly et al.,
2015; Fernández-Gallego et al., 2013; Lockyer et al., 2013; Florian-Gaviria et al., 2013; Slade & Prinsloo, 2013; Schmitz
et al., 2017; Laurillard et al., 2013; Mor & Mogilevsky, 2013; Siemens & Long, 2011). The only connection found is that all
frameworks give insight into how to design (a set of) learning activities. This diversity of frameworks is perhaps why researchers
have lately noticed a lack of widespread practice in using LA-supported LD frameworks or instruments. Mangaroska and
Giannakos (2018) present a checklist for future work based on reviewed papers with—among other items—the following
suggestions: (a) provide details about the learning environment and the pedagogical approaches used, where improvements in
LD experiences based on LA outcomes will be measured (Rodrı́guez-Triana et al., 2015); (b) indicate how LA metrics offer
insight into learning processes and can be theoretically grounded for meaningful interpretation to inform theory and design
(Gašević et al., 2017); and (c) evaluate and denote how educators are planning, designing, implementing, and evaluating LD
decisions (McKenney & Mor, 2015). Furthermore, other researchers present a strong plea for addressing the co-creation of LA,
mainly to solve issues like a mismatch between design and capacity, invalid inferences, and reconceptualization from product to
service (Dollinger & Lodge, 2018).
Educational design tools like CADMOS (Katsamani et al., 2012) or LA management systems like LAMS (Dalziel, 2003)
bring excellent environments from either an LD or an LA perspective but do not excel in connecting both. A suite like
AEEA (Baldiris et al., 2010) looks promising, but it is still a prototype. These systems appear very sophisticated and require
expert users and an already present technical infrastructure from an LA perspective. Experiments like the one in Schmitz and
colleagues (2018b) show that even if this infrastructure is available as a service, it still does not solve practical problems or use
opportunities to think of LA at the start of the LD process instead of in hindsight.
Several instruments support those who develop learning activities in their tasks. Besides paper, scissors, or a whiteboard,
card games can provide some structure or procedural steps. Roy and Warren (2019) reviewed 155 design card games and
elucidated their strengths as a design tool as follows: they (a) facilitate creative combinations of information and ideas, (b)
provide a common basis for understanding and communication in a team, (c) provide tangible external representations of design
elements or information, (d) provide convenient summaries of helpful information or methods, and (e) are semi-structured
tools between blank sticky notes and detailed instruction manuals. Of 155 card games reviewed—ranging from general design
cards (Moller, n.d.) to domain-specific games for domains like music (Eno & Schmidt, 1975) and fur and sustainability (Design
School Kolding, 2017)—only one is partly related to our cause: Tango (Deng et al., 2014). It can be used to design tangible
user interfaces and digital games to enable learning benefits but not learning activities, per se.
Not mentioned in the review is a card game used to support the TPACK model (Koehler & Mishra, 2009). In the US, several
resources and instruments are available for TPACK1 , and there are case studies on the use of the TPACK card game at several
education levels (primary, secondary, vocational, higher; Boschman et al., 2015) in the Netherlands. The main idea of TPACK
is that during the development of a learning activity, designers combine content/knowledge, pedagogy, and technology to create
a learning activity. The elements of pedagogy and technology have pre-defined cards representing items regularly used in
education. In a TPACK card deck, there are some examples of content/knowledge cards for inspiration or awareness sessions,
but it is preferable to take the topic at hand for this part of the game. TPACK has been used to improve technology usage in
several educational processes, but it does not have specific LA elements.
Also not mentioned in the design card decks review by Roy and Warren (2019) are card games that have recently surfaced
at workshops or conference talks. The LD Cards (Gruber, 2019) are intended to design blended learning and try to bring LD a
step further while incorporating some or full technological support. Eight learning events cards consist of learning activities
individually or combined in different configurations. Every learning event card has two sides: one side has the title, the iconized
event type, teaching verbs, learning verbs, class methods, and online methods for the event. The other side of the cards has
room to fill in the learning objective, the learning task, the learning outcome, social interaction, support, learning material, and
the learning environment. There is no explicit placeholder for LA on either side of the cards. In workshops, however, LA is
1 http://tpack.org.
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positioned between elements and addressed accordingly.
LA-DECK (Alvarez et al., 2020) focuses on co-designing an LA solution. All stakeholders (including students) meet face to
face to create new LA. LA-DECK uses several suits of cards: Analytics Type, Data Source, Analytics Method, Developer Tools,
Privacy, User Interface, and Wildcards. The game also has Resource Tokens to distribute available time and money during the
design process. In their validation study, researchers first quantitatively operationalized “participation” and a qualitative account
of how cards appear to shape the conversation between participants. Eleven session transcripts (video and audio) were analyzed,
and 22 “critical incidents” (Angelides, 2001) were identified. In the evaluation of LA-DECK, there are several analyses: critical
incidents derived from transcripts; a card graph that illustrates the play of cards and connections between cards and degree; and
type of participation, i.e., cards played in each session and discussion time as indicators of participation.
Teams of designers created specific LA- and LD-inspired ideation cards while using design thinking methodologies (e.g.
Plattner, 2010). In co-design or participatory-design sessions (e.g., Sarmiento et al., 2020; Michos et al., 2020; Schmitz et al.,
2018a), during the first steps, specific LA and LD cards are created to spark Ideate and Design steps before Evaluation connects
the designed LA back to LD. Great examples of created cards are present within these sessions, but for non-participants, often,
only the solutions are findable and reusable, while most exciting discussions are because of the cards.

3. Design Method
This article presents the results of four iterations of developing FoLA2 , i.e., a method/instrument to support the co-creation of
LA-supported LD by different stakeholders in the form of a serious game. Our approach to developing this was based on the
Design Science Research Framework by Hevner and Chatterjee (2010), with all four iterations following steps 1 to 4 of this
framework (see Figure 1): requirements, grounding, design build, and evaluate.
1. Requirements
Environment

2. Grounding
Design

Knowledge Base

3. Design Build
4. Evaluate
Figure 1. The Four Steps of Design Science Research Based on Hevner and Chatterjee (2010)*
*Green squares are steps taken. Blue squares are the place where the input came from or where the output has to go.

Table 1 gives an overview of the four iterations. In iteration 1, a paper prototype called Version 1 was established with a
technology readiness level (TRL) (Mankins, 1995) of 2, i.e., a formulated concept. In iteration 2, a playable proof of concept
(TRL = 3), i.e., Version 2, was created and tested by LA and TEL researchers and practitioners. FoLA2 was then further
improved in iteration 3, i.e., Version 3, where two larger groups of practitioners and TEL experts tested its usability (Brooke,
2013). In iteration 4, we set up a simulation that involved higher education teachers and students who used FoLA2 to create a
learning activity. In this way, we validated Version 4 as an applicable method for LA-supported LD (Objective 1) in a laboratory
environment and were able to achieve TRL = 4. We validated Version 4 as a tool that increases staff knowledge and awareness
of LA (Objective 2) in a separate study. Table 2 shows the participants of the design session of iteration 1. Table 3 shows an
overview of participants in the evaluation sessions of iterations 2 to 4.

4. FoLA2
FoLA2 is used to co-create an LD of a learning activity, including technology enhancements and measurement indicators for
LA. In several steps (Table 4), participants discuss the learning activity, TEL, LA, and its implications.
The result of using the method is a learning activity design (Figure 2). The design consists of interactions (blue cards)
between students, teachers, learning material, or a specific learning activity type (purple cards). Since educational designers
use very different starting points or theories to base their learning design on, there are very different sets of learning activity
types. Every purple card has a name for the set it is part of (A.1) (i.e., Cognitive Apprenticeship, TPACK, Zuyd University’s
Educational Vision). Purple cards also have a learning activity type (A.2) (examples for the Cognitive Apprenticeship set
are debate, reflect, create, and explore), a description (A.3), and a code (A.4). Each interaction card has an actor (teacher,
student, learning material, or learning environment) that initiates the interaction with another actor (B.2). Every interaction card
has a white square for a detailed description of that interaction (B.3). Some interactions could use technology enhancement,
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Table 1. Overview of the Four Method Design Iterations
Iteration 1
Iteration 2
Iteration 3
Iteration 4
paper prototype
playable version
toward usability
toward feasibility
2
3
4
4
based on previous based on evaluation 1 based on evaluation 2 based on evaluation 3
study by Schmitz et
al. (2018a)
literature about LD, LA, gamification
design thinking sesadaptations by researching team
sion
simulated play-test
play-test with TEL usability with TEL feasibility with teachexperts/researchers (2 experts (5 groups) ers (2 groups) and stugroups)
and IT advisors + dents (2 groups); usmanagers (3 groups)
ability with teachers
(1 group)
May 2019–October October 2019
October
2019– November
2019–
2019
November 2019
February 2020
1
2
3
4

Method version
TRL
Requirements

Grounding
Design build
Evaluation

Period
Version

TRL = Technology Readiness Level according to Mankins (1995): 2 = concept formulated,
3 = proof-of-concept, 4 = validation in laboratory environment, 5 = validation in relevant environment

Table 2. Demographics of Participants in Design/Build Iteration 1
Age

Gender

Exp. in
Edu.

25
21
54
27
47
38
41

female
male
male
male
male
male
male

0
0
28
0.5
2
16
16

Years
since
last
degree
0.5
0
4
0
22
5
18

Current role at HEI*

Hours/month
board games

Hours/month
digital games

Has designed
game

junior researcher
student
teacher, TEL advisor
tutor, junior researcher
IT consultant, teacher
teacher, researcher
teacher, researcher

1 to 4
0
1 to 4
1 to 4
4 and more
1 to 4
1 to 4

41
30 to 35
25
20 to 30
4 to 8
4 to 8
1 to 4

No
No
No
Yes
Yes
Yes
Yes

Exp.
gamedesign
(1–5)
1
1
2
3
3
3
3

*Higher education institution.

illustrated by connected red cards on top of the blue cards (B.1). Every red card has a title (C.4), a description of how the
technology can enhance learning (C.2), a code (C.1), and a green part to give information on what LA options specific learning
enhancement brings (C.3). Some interactions are relevant for measuring the learning behaviour of students and teachers, which
connected yellow cards can illustrate at the bottom of the blue cards (B.4). Yellow cards have a title (D.1), a description of
an indicator of what we want to know (D.4), a code (D.2), and a green part describing how and what can be measured to get
information for this indicator (D.3).
4.1 Design Elements
In a previous study (Schmitz et al., 2018a), focus groups and a questionnaire were used to gather requirements for an LAsupported LD tool that served as input for iteration 1 (step 1 of figure 1). Based on those requirements, literature was reviewed
to ground the design choices. Every iteration resulted in a new version, based on grounded choices, that got evaluated in several
sessions (see Table 3). Each evaluation then led to a new selection of requirements and design elements as presented in Table 5.
The most relevant ones are as follows.
A process or set of rulings that provide structure was needed to be able to play. The core of our envisioned
method was the design of learning activities, so we looked at educational design processes like ADDIE (Peterson, 2003).
Furthermore, we want to embed technology, both LET and LA, in the LD. In our search for educational design processes with
technology in mind, we came across the migration to a blended learning process called Design Cycle for Education (DC4E)
(Scheffel et al., 2021). It is an eight-step process to transform learning activities into a blended form or create blended learning
Game-Play Circle
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Table 3. Participants in Iterations 2, 3, and 4

Iter.
2

Session
2 parallel sessions at
an international research
conference workshop

3

5 parallel sessions during
a conference. Evaluation:
usability

3

3 parallel sessions at a vocational education meeting. Evaluation: usability

4

1 session with 4 groups.
Evaluation: feasibility

4

1 session with 2 groups.
Evaluation: usability

Participation
• 14 people
• 2 male aged 20–30, 2 male aged 40–50, 2 female aged 20–30, 6 female aged
30–40, 2 female aged 50–60
• 2 TEL advisors, 1 head of educational services, 1 representative of a publisher, 2
bachelor’s students, and 8 researchers in TEL
• 40+ people
• 8 people evaluated (4 male, 4 female): 1 manager, 1 student, 1 teacher, 3 TEL
experts, and 2 educational advisors
• 24 people
• 6 people evaluated (5 male, 1 female): 3 TEL experts, 2 project managers, 1
information manager, and 1 information architect.
•
•
•
•
•

19 people
Group 1 had 4 teachers: 3 female (age: 36, 59, 64) and 1 male (age: 50).
Group 2 had 6 teachers: 5 male (age: 39, 41, 43, 57, 61) and 1 female (age: 37).
Group 3 had 4 first-year students: all male (18–21).
Groups 4 had 5 first-year students: 3 male (19–20) and 2 female (both 19).

• 9 people
• Group 1 had 1 female and 5 male (age range 20–45): 6 TEL researchers.
• Group 2 had 3 teachers: 2 female and 1 male (age range 30–45).

activities. Based on this, we created a game-play process consisting of the cycle’s eight steps adapted to the needs of our game
(see Figure 3 and Table 4).
The interaction cards are blue and describe the central elements
in the learning activity. Based on input from related work (Koper & Manderveld, 2004; Koper & Olivier, 2004; Beetham,
2007), several interaction types could be distilled: student to student, student to teacher, teacher to student, student to material,
material to student, student to environment, and environment to student. In addition, an interaction card was created with blank
actors to illustrate any interaction between actors. The interaction cards have a white rectangle where the players can fill in
the interaction or the content and the intention of the interaction. The interaction cards were adapted to have all arrows point
from left to right for all interaction types so that the first actor is always on the left. Other icons were used for the learning
environment to make it more recognizable. Furthermore, the term student became learner for more general use at different
educational levels.
A board is used to systematize design elements (Figure 3). The idea of storytelling by placing interactions after each other
does not say anything about the number of needed interactions. The duration of every interaction can differ. A simple set of
interactions going from left to right is the basis. Players should always have the flexibility to make interaction chains. The board
facilitates this with 10 spaces for interactions (I). The game-play cycle is positioned on the top left (A). The board has fields to
enter the title (B) of the learning activity and the intention of that learning activity (C). A dark blue placeholder was added to
the left side of the board to place one or more challenge cards (D) that indicate specific limitations or special assignments.
Interaction Cards and the Systematization of LD Elements

Several roles are involved in designing learning activities, and, therefore, we have several role cards in our game.
Several roles and functions within educational institutions are the basis for the roles: student, teacher, instructional designer,
study coach, educational advisor, TEL advisor, LA advisor, and manager. Each role is tasked with asking questions at specific
phases. For example, the student role card says, “The student wants to have a relevant interaction and learning activity” and
nudges the student player to ask questions like, “Is this interaction fun? Do I get that this step has to be done? Do I want to give
the data (if asked)? Does the technology help me? Does this interaction spark my performance?” To give assessment a more
Role Cards
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Table 4. The Steps within the Game
Step
0
1

Title
Hand out role
cards.
Goal

2

Challenge

3
4

Inspiration
Analysis

5

Development

6

Prototype

7

Simulation

8

Adaptation

Description
Before the game starts, every player gets one or two role cards, e.g., student, teacher, course designer,
management. These cards include a role description and some questions to be asked during the game.
First, the players decide which learning activity to design, and its intention needs to be declared. Then
a population is selected. One or more student and teacher cards are selected or randomly chosen to
represent the learning activity’s target group. Every student and teacher card has a set of characteristics
(readiness to give data on learning behaviour, technology adaptiveness, motivation).
The manager can add an organizational challenge, or the game leader can add a challenge to get specific
input from the players or to state boundaries and challenges that are present in the environment where
the learning has to take place.
During this step, best, good, and bad practices are shared to learn from past decisions.
In the analysis phase, players select or randomly choose the pedagogy or educational vision. Every
pedagogy or educational vision has a set of learning activity type cards. Examples are lecture, discussion
group, workshop, case study, and self-study.
This step has two actions. First, a sequence of interactions between students and teachers, students and
other students, students and learning material, or students and the environment is selected. For every
interaction, the players add short text snippets on what the interaction is (and optionally the intention of
this specific interaction). There do not have to be 10 interactions, and players may use interaction types
more than once. Second, participants check for every interaction whether LETs are available. There is
room for two LETs per interaction. Each technology has a green LA element (see C.3, Figure 2).
Players can select one or more yellow “what do we want to know” cards per interaction. These are
indicators or items where different stakeholders state what they want to know from the interaction. Every
yellow card has a green LA part describing the tooling to measure (see D.2, Figure 2). If they are
applicable, a set of yellow and red cards is available. Each of them has a square to place a token with a
number. Every number stands for a data element that is measured. Players decide what and how many
data elements to use as input for evidence.
In this step, we look again at the population cards and decide if the choices made in the Interactions, the
LETs, and the “what do we want to know” cards fit the population or if the population will react by not
agreeing in giving away the data elements.
If needed, players choose cards that can be adapted based on the simulation.

substantial place (Sluijsmans et al., 1998) in the game, an extra role card was added: the assessment advisor. Role cards have
information on both sides: the card shows the role title and explanation on the front, while the back contains the questions to be
asked during the game.
A clear view of the target group for the learning activity is relevant; the student card in the population set
ignites this topic’s discussion. The card illustrates the willingness to share data on the learning process and the technology
adoption of students at the levels low, medium, and high. There are also two blank characteristics to fill in that may be relevant
to consider in the design of learning activities. A teacher population card was added to the population set (see Figure 5).
Population Cards

The pedagogy cards are purple and represent sets of learning activity types grouped
by a pedagogy, an educational vision, or a design tool’s outcomes. As examples, we added three sets of different, often used
pedagogies or educational visions or methods to create learning activities: TPACK (Koehler & Mishra, 2009), 8 Learning
Events (Verpoorten et al., 2007), and Cognitive Apprenticeship (Brown et al., 1989). Every purple card has a specific code to
give more details on the methods or link to other methods, e.g., the LD Cards by Gruber (2019). For example, the TPACK
cards have the following learning activity types: instruction in class, excursion, exploring, case study, discussion, simulation,
practice, collaborative learning, problem solving, and self-study. There is also one purple wildcard where players can fill in a
pedagogy/educational vision/design tool title and a learning activity type to use in the game. A set of cards about educational
visions and pedagogies commonly used at the faculty of ICT at Zuyd University of Applied Sciences was added in the last
version. They contain the following learning activity types: lecture, discussion group, workshop, case study, and self-study.
Pedagogy/Educational Vision Cards

The LET cards provide connections between learning, TEL, and opportunities to use LA and have three elements:
a label with the title of the technology, a description of the opportunities for enhancing education with this technology, and a
green part for the LA. Using LET offers the opportunity to collect data. The green part thus contains a description of examples
of available data sources or tools. A white square is a placeholder in the green part to illustrate the number of chosen data
sources from this technology. Every red card has a code so that further information on the learning enhancement and the LA
LET Cards
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Figure 2. Example of Learning Activity Design with Cards and Board

can be given and be grounded in literature or practical examples. The technologies added are the same examples used in the
local version of the TPACK (Koehler & Mishra, 2009) cardgame (i.e., Blogs/Vlogs, Smart Screen, Interaction Booster, Online
Collaborative environment, Video). There are also red wildcards that can be filled manually with a LET, its description, and the
potential LA options.
“What do we want to know” cards are yellow and represent something we want to know
based on students’ and teachers’ behaviour or based on a specific design choice. They can contain a single indicator or several
indicators. The input for an LA indicator comes from one or several data sources. Every yellow card has a green LA area with
(several) option(s) to measure data. There also is a white square that, if filled, indicates the number of selected data sources.
Every card has a code to identify and connect it to the companion website with more information and theoretical grounding by
connecting it to relevant literature or examples. Examples like engagement (the amount of time, attention, and effort a student
puts into the interaction), social interaction (the amount and quality of interactions they experience with each other), having fun
(whether students enjoy the learning activity), use of resources (how much, how long, and when are resources used), asked
for help (how much and when), and activity (how active students are) are based on outcomes of general LA literature reviews
(Leitner et al., 2017; Mangaroska & Giannakos, 2018). Examples like initiative, presence, connectedness, responsiveness,
productivity, and discussion are based on research about online collaboration (Scheffel et al., 2016).
“What Do We Want to Know” Cards

To embody the connection between interaction and LET cards and interaction and “what
do we want to know” cards (step 3), we changed several elements. Every (blue) interaction card got a red top bar labelled
“Learning Enhancing Technology” and a yellow bottom bar labelled “What do we want to know.” A maximum of 10 interaction
cards can be part of this board setup (Figure 3). There are two rows of red card placeholders above the blue row (G and H). The
red cards have their title label on the bottom, so the label (the technology title) can be put on the red bar on the interaction card.
The yellow cards have their title label on the top; they connect to the yellow bar on the interaction card’s bottom. There are two
rows of yellow card placeholders above the blue row (J and K).
Connection to Interaction Cards

Several challenge cards were added, e.g.: Make it fully digital, Make it blended, Design the learning
activity for half the cost. A particular challenge card relates to the “what do we want to know” cards; e.g., a yellow card about
engagement as depicted in Figure 2 can be set as a challenge for one interaction or the whole learning activity. Setting such a
challenge at the beginning of the game could influence design choices later on. A “fill in your own challenge” card completes
the dark blue set. Figure 4 shows all three types of challenge cards.
Challenge Cards
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Table 5. Requirements and Design Elements per Iteration

Iter.
1

2

3

4

Requirements

Design elements

•
•
•
•
•

Facilitate creative combinations of information and ideas.
Provide common terminology for team around LA and LD.
Provide tangible external representations of design elements.
Provide a summary of useful methods for LA and LD.
Provide details about the learning environment, the used pedagogical approaches, and the LD of a learning activity.
• Indicate how and where LA indicators can offer insights into
learning processes.
• Provide a set of LA indicators from LA’s state of the art.
• Evaluate and denote how educators are planning, designing,
implementing, and evaluating LD decisions.

• Interaction cards and the systematization of
LD elements
• Role cards
• Population cards
• Pedagogy/educational vision cards
• LET cards
• “What do we want to know” cards

•
•
•
•
•
•

A game-play process
Connect to Interactions.
Connect the “what do we want to know” cards to the game.
Examples of LET cards
Examples of “what do we want to know” cards
Monitor participation of LA.

•
•
•
•
•

Game-play circle
Connect to interaction cards
Extra LET cards
Extra “what do we want to know” cards
Tokens and field per interaction

•
•
•
•
•
•

Merge game process board and placeholder board into one.
Add intention field.
Add boundaries/specific tasks.
Include teacher as population.
Keep game within a time-span of 1.5 hours.
Create context-based pedagogy cards.

•
•
•
•
•

Board changes
Challenge cards
Population cards
Deletion of student tokens and placeholders
Pedagogy cards

• Add element to emphasize assessment more.
• Clarify roles.
• Connect actors on interaction cards always from left to right.

• Extra role cards
• Redesign of interaction cards

In the first iteration, there was a game element where tokens as
representations of students could be put on the interactions to identify the student population’s likelihood of opting out of any
data collection specific to that interaction. This game element was taken out of the game and thus off the game board. During
the evaluation, it turned out to be an unused game element due to its position at the very end of the game-play cycle. It was
often skipped or cut short because of the excessive time needed to play the game in that version. The allowed time for serious
games to be considered usable is limited (Bellotti et al., 2010). Workable time expenditure is usually set from one hour to one
and a half hours, not counting the time needed to introduce the game. For the game to be a feasible method for designing
learning activities, it should at least compare to or be better than the current way of designing learning activities (i.e., without
the game) when it comes to timing.
Deleted Element: Student Tokens and Placeholders

4.2 Evaluation
In iteration 3 we conducted two usability evaluations based on Brooke (2013) (see Table 6). In addition, participants were asked
on what day they participated, the type of institution, and their role at the institution. Table 3 gives details about participants,
who are all (potential) users of FoLA2 . The first evaluation was conducted at a conference on IT and education (EC-TEL Delft
2019) with around 50 participants. A central moderator and an assisting moderator were present. The eight collected usability
scores range from a minimum of 20 to a maximum of 92.5, with an average of 57.5. The participants with scores of 20 and 55
answered the open questions with “the room was too crowded and loud.” The person who scored 30 liked the game elements
but thought, “this tool is too complicated for a development team.” On the contrary, the person that had a score of 92.5 said, “I
would definitely try to use this game ‘live’ in our educational team” (see Table 7).
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Figure 3. Board for Structure and Game-Play. A: Game Cycle, B: Title of Learning Activity, C: Intention of Learning Activity

Design, D: Placeholder Challenge Card, E: Placeholder Pedagogy Card, F: Placeholder Population Card, G&H: Two Rows to
Place TEL cards, I: Row of Placeholders for Interaction Cards, J&K: Two Rows to Place “What Do We Want to Know” Cards

Figure 4. Example Challenge Card, “Fill in Yourself” Challenge Card, “What Do You Want to Know” Challenge Card

In iteration 4, a feasibility study investigated how educational institutions can use the game to identify elements that students
and teachers want to see on an LA dashboard and then built that dashboard in a prototype. The first group of teachers had to
design a learning activity “case study,” and the second group of teachers had to design a learning activity “workshop.” Looking
specifically at the usage of LA elements, i.e., the “what do we want to know” cards, the case study group used Belbin-team
role-scores Belbin (2011) per student, number of questions asked per student (three times during the activity), initiative, and
attitude. The workshop group used number of questions asked, number of conversations between students that sit next to each
other, interactions of students in general, and what students are doing during the workshop. Both groups of students were
asked to design the learning activity “workshop.” The first group of designing students used the LA elements engagement
(twice), having fun, activity, time expenditure during the assignment, social interaction, asked for help, and use of resources.
The second group of designing students used engagement, initiative (twice), social interaction, and asked for help. A developer
used the input from all four sessions to develop a working but straightforward system that inputs the mentioned data elements
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Figure 5. Population Cards: Student Card with Characteristics (left); Teacher Card with Characteristics (right)

and connects them to a student dashboard and a teacher dashboard.
The usability evaluation of iteration 4 took place at Goethe-University, where teachers and researchers used the method
to develop two learning activities for a collaborative course. The project manager positively reflected on this combination of
getting people with different viewpoints working together toward goals at Goethe-University in the post-game evaluation as the
two groups “came closer to understanding their different efforts within the combined project” and “for the first time in the
combined project talked about concrete, practical work.” The usability scores range from 22.5 to 90, with an average of 64.2
(see Table 7 for detailed results).
Table 6. System Usability Scale (SUS) Questions According to Brooke (2013)

Nr.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Question
I think that I would like to play this game frequently.
I found the game unnecessarily complex.
I thought the game was easy to play.
I think that I would need support to be able to play this game.
I found the various game elements in this game were well integrated.
I thought there was too much inconsistency in this game.
I would imagine that most people would learn to play this game very quickly.
I found the game very awkward to play.
I felt very confident playing the game.
I needed to learn a lot of things before I could get going with this game.

Table 7. Usability Scores
Iteration
3
4

Event
3a. Surf
3b. saMBO
Goethe

Individual usability scores
20, 30, 55, 57.5, 62.5, 65, 77.5, 92.5
45, 60, 62.5, 65, 72.5, 95
22.5, 55, 62.5, 67.5, 72.5, 80, 90

Average
57.5
66.6
64.2

5. Discussion
When we started developing FoLA2 we had two objectives: we wanted to develop a method that supports the co-creation of
LA-supported LD by different stakeholders (Objective 1), and we wanted to increase the staff’s knowledge about and awareness
of LA beyond formal training (Objective 2). Looking at the final version of our method, we can say that it allows participants to
systematize the design of learning activities collaboratively and that the design choices intend to raise awareness of using LA in
a holistic approach to LD by using LA elements based on recent research or practice.
While the final version allows players to choose from a range of pre-filled pedagogy cards, LET cards, and “what do we
want to know” cards, there are also blank cards that can be filled in as needed during the design process. In this way, our
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method enables the collection of knowledge on pedagogy/educational visions used in an institution. Institutions can thus use it
to collect already-used or advanced LETs and related LA technologies. Playing the game allows institutions to understand what
questions their teachers, students, study coaches, instructional designers, TEL advisors, educational advisors, LA advisors, or
managers ask themselves when it comes to planning, designing, and executing learning activities. This kind of input is helpful
on different levels, e.g., faculty, institutional, regional, national, or even international.
The usability evaluations of the different iterations provide us with several insights since they show a broad range of results.
Scores ranged from 20 to 95; the average scores in the three evaluations were 57.5, 66.6, and 64.2. The distribution of the
ratings is similar. Taking into account these numbers alone, the usability is “high marginally acceptable” (according to Bangor
et al., 2008). Looking at the participants’ roles or backgrounds, we see no clear pattern that explains the positive or negative
outliers. However, the open comments given during the evaluation provide an explanation for the different SUS scores. More
effort is needed to make FoLA2 more able to be used and appreciated as a method in practice. One option could be to create
versions that are quickly adaptable to the context they are used in, i.e., offering more differentiation in cards to fit an educational
institution’s needs. One aspect that might have negatively influenced the participants’ overall ratings was the setting of the
evaluation sessions; e.g., in iteration 2, one moderator had to supervise several groups of players, which was not ideal, and the
noise level in the room might have been distracting. Also, while the evaluations in iteration 3 and iteration 4 already closely
resembled “real” usage of the game as a method to design learning activities, more evaluations in actual development sessions
are needed.
The learning activities created in the evaluation sessions included LA elements (e.g., “what do we want to know” cards
were chosen and added to the interactions of the learning activities) and thereby reflected some awareness of how and where to
position and use LA in an LD. One indicator to measure the awareness and usage of LA is the amount of implemented LA in
LD, i.e., the number of “what do we want to know” cards. We are, therefore, currently looking into more detailed evaluations as
part of our future work by analyzing actual learning activity design sessions at Zuyd University of Applied Sciences.
Having multiple roles within the game facilitates the players viewing an aspect of design from different perspectives and
thus can stimulate them to take actions beyond their role in the organization. Although we did not evaluate the effect of
taking multiple roles within the feasibility evaluation, within iteration 4, we could demonstrate how groups of students and
teachers with different perspectives can complement each other by taking multiple role perspectives. Furthermore, we had a
similar demonstration during the usability evaluation of iteration 4. A group of researchers and teachers was combined, having
different aims due to their specific role cards. The researchers aimed to model data points to illustrate learning behaviour, and
the teachers aimed to design an optimal learning process to enable students to achieve their learning goals. These different
perspectives between researchers and teachers only emerged while using FoLA2 . Future work can look further into this and
investigate the aspect of multidisciplinarity, e.g., by having people play a specific scenario to address the multidisciplinary
approach of LD.
Several limitations need attention. The LET and “what do we want to know” cards are based on the available literature
and our instructional design experiences at the time of design. For the game to be an inspirational, up-to-date, and informed
resource, users will need to be provided with relevant and new literature regularly. Another limitation relates to the difficulty of
usability testing due to the diversity of elements and the vast number of different ways to use our method. The choice of cards
and discussion around them can strongly influence usability evaluations.

6. Conclusion
There are several instruments using cards in a co-creation setting to design LA. However, examples available either are on a
curriculum level or focus on an LA dashboard and analytic technology. Therefore, we developed a co-creation method that
enables participants to design LA-supported learning activities and orchestrate LA to monitor and visualize design choices. We
presented a practically usable tool, i.e., an applicable method, in the form of a game that enables people to include LA from the
start of the LD as an evolutionary element and provides a common language for the LA and LD communities of researchers and
practitioners.
FoLA2 bridges the gap between course development and LA dashboard development. An ideal process for LA-supported
LD would be to first use the LD cards by Gruber (2019) for the course-level design and then use our method for learning activity
design that includes the planning of LA, and eventually use LA-Deck by Alvarez and colleagues (2020) or more general design
methods in the LA context (Michos et al., 2020).
In this article, we present a method that uses the steps of the Design Cycle for Education (Scheffel et al., 2021), intended to
support the transition to remote, online, and hybrid learning. FoLA2 pivots LA as a support for the design of learning activities
in the practice of students and teachers, involving them in co-creating education. Empowering students and teachers to use LA
enables them to co-create learning activities informed by evidence. We provide them with a method to create education more
equally (Means & Neisler, 2020). Furthermore, having included elements such as a “challenge” scenario or student population
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“characteristics” (see Figure 5) in our method addresses equality in remote, online, and hybrid education for training teaching
staff and educational scholars.

Availability of Supporting Material
FoLA2 is available as a physical purchase (www.fola2.com) and an Attribution Non-Commercial Share Alike copyrighted free
printable version (Schmitz et al., 2020). FoLA2 is actively used in Netherlands and Germany in educational design, TEL, and
LA development.
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