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Abstract. This demo paper presents a teacher professional development (PD) 
tool aimed at increasing educator adoption of evidence-based teaching and 
learning strategies such as retrieval practice, distributed practice, spaced learn-
ing, and reframing. The tool, evolving from Learning Design and online com-
munities of teachers’ technologies, is an online platform centered on a teacher-
led inquiry design template. The template, developed to scaffold teacher crea-
tion of research lessons (i.e., case studies) based on their use of the strategies, 
presents a 5-step teacher inquiry process: (1) lesson planning, (2) data planning, 
(3) activity and materials, (4) sense-making, and (5) communication. In addition 
to enabling teachers to create their own research lessons, document the lesson 
effects, and share their work with other teachers; the tool provides teachers with 
content and resources to deepen their understanding of the strategies and to 
support their usage. Furthermore, exemplar research lessons that teachers can 
duplicate and adapt to their contexts are offered to facilitate teacher learning 
and creation of case studies. The tool was co-designed with teachers as part of a 
European project that ran a series of workshops for teachers in four countries 
during the academic year 2021-2022 – and has been integrated into a 20-hour 
teacher PD program. 
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1 Pedagogical background 

As Guskey [1] writes, “of all aspects of professional development, sustaining change 
is perhaps the most neglected. It is clear that, to be successful, professional develop-
ment must be seen as a process, not an event.” Process-focused approaches to teacher 
professional development (PD) such as Teacher Inquiry [2] and Japanese Lesson 
Study [3] have the potential to deliver sustainable changes to teacher practices. How-
ever, obstacles including time constraints and a lack of research (i.e. procedural) 
knowledge have slowed adoption [4]. A recent survey study found that teachers have 
a greater affinity for learning about evidence-based teaching and strategies such as 
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retrieval practice [5] and distributed practice [6] over learning teacher inquiry for PD 
[7]. Furthermore, research suggests that educational responses to COVID-19 resulted 
in teachers not only rapidly adopting technology but also increasing peer support and 
sharing of resources and recognizing the need to advance their pedagogical usage of 
technologies [8]. Adapting to these recent teacher experiences and preferences, this 
demo paper presents a teacher PD tool that facilitates educator creation and sharing of 
research lessons on their use of evidence-based teaching strategies and supporting 
technologies; and scaffolds their adoption of a collaborative teacher inquiry approach. 

2 Technological background 

The tool has its technological background in Learning Design (LD) [9] and online 
communities of teachers (OC) [10]. LD tools are primarily intended to support educa-
tors in designing their lessons for learning [10]. They support educators in making 
design decisions related to teaching and learning such as deciding the types of activi-
ties that students must carry out, the order of lessons and/or lesson activities, the tech-
nologies to use, the data to collect, and, sometimes, they provide a scaffolding for 
pedagogical orientation [9]. OC platforms intend to provide an online space for shar-
ing resources and exchanging ideas among a community of teachers. They facilitate 
teachers learning from each other and usually act as informal learning environments 
for teacher professional development [10]. Our tool is an online platform centered on 
a web-based, teacher-led inquiry design template. The template has been specifically 
developed to support the design of evidence-based case studies, also referred to as 
research lessons [3]. The template has been integrated into the LdShake/ILDE [11] 
community tool. LdShake provides social features allowing registered users to create, 
share and build upon the work of others [12]. The current platform is realized as a 
website and - as is common for this type of application - consists of a frontend written 
in HTML, JavaScript, and jQuery, as well as a backend with a MySQL database and 
PHP code.  

3 Description of the prototype 

The tool has three main parts: a LD tool, a community platform, and a space for re-
sources. The tool enables teachers to create their own research lessons for selected 
evidence-based strategies, document lesson effects, and share work with other teach-
ers. The community platform contains articles and videos that introduce strategies and 
example research lessons teachers can copy and adapt to their contexts. The examples  
include those created by teachers and exemplars (i.e., model lessons) created by an 
expert team. The aim of the examples is to support a community of mutual inspiration 
among educators. The resources space hosts resources aimed at facilitating the inte-
gration of the platform into teacher PD programs. 
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Fig. 1.  Screenshot of the teacher-led inquiry design template comprising five steps. 

The LD tool consists of a template that guides teachers through a 5-step teacher in-
quiry process (Figure 1): (1) lesson planning, (2) data planning, (3) activity and mate-
rials, (4) sense-making, and (5) communication. The template includes text input 
fields (e.g., see Lesson theme and Instructional goals fields in Figure 1), multi-select 
dropdowns (e.g., see Primary strategy field in Figure 1), and multi-select checkboxes 
(e.g., see Strategies field in Figure 1). Each step contains several fields detailed in 
Figure 2 scheme. 

Lesson planning shows the theme of the lesson, its instructional goals, and also 
specifies the teaching and learning evidence-based strategies that the lesson applies. 
Currently, there are four available strategies: distributed practice, spaced learning, 
retrieval practice, and reframing. 

Distributed practice is a strategy that involves spreading out learning over time ra-
ther than massing the learning into a single session. It does not require more learning 
time but rather the time dedicated to learning is spread out which produces better 
long-term learning gains [6]. 

Spaced learning is a strategy, derived from neuroscientific studies on long-term 
memory formation [13], consisting of three memory activations separated by two 10-
minute breaks. In other words, the same content (with slight variations) is repeated 
three times in the same session. Between each repetition is a 10-minute ‘distractor’ 
break in which students do an activity unrelated to the target content. 

Retrieval practice is a strategy that involves having students reconstruct their 
knowledge (i.e., taking practice tests, doing free recall activities). It has been shown 
to lead to meaningful gains in learning when compared to restudying (i.e., reviewing 
one’s notes or rereading articles) and concept mapping [5].  
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Reframing is a strategy that involves intentionally working toward changing one’s 
point of view or set of beliefs (i.e., mindset) on a topic. Reframing can be helpful in 
changing student views of academic challenges and the resulting stress from being 
negative to positive [14]. This can help students better self-regulate, manage stressful 
situations, and embrace learning.  

Data planning (second step of the template) specifies the methods in which data 
will be collected by teachers to check the effects of the strategies implemented. Ac-
tivity and materials (third step) describe the activities of the lesson (lesson sequence) 
and materials to be used by students and teachers. The sense-making section (fourth 
step) scaffolds teacher reflections by providing questions for reflecting and making 
sense of the data collected from the lesson implementation. Lastly, the communication 
section (fifth step), asks teachers to share their work with the educational community 
by providing a public summary, links to shared files (lesson materials, presentation 
files), and to mark descriptors of the case study characteristics (e.g., student ages, 
language of instruction, etc.; see Figure 2) to facilitate discovery of the work by oth-
ers via the tool.  

The community platform presents an information page for each strategy (Figure 3) 
that contains a brief explanation of the strategy, a video overview of the strategy, and 
a selection of academic references. Moreover, the bottom half of each page displays 
the example research lessons – both the exemplars and teacher-contributed lessons. 

The resources space hosts a digital handbook to deepen theoretical and practical 
knowledge of the strategies, classroom materials to support the use of the strategies 
such as videos and posters to show students, and a digital toolkit for educational train-
ers. The toolkit consists of materials needed to run a multi-session teacher PD pro-
gram that makes use of the tool. A working prototype is available 
[https://illumine.upf.edu/] and screen captures of each main part are in an open reposi-
tory [https://bit.ly/llum]. 

 
Fig. 2. Teacher-led inquiry design template components’ scheme. 
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Fig. 3. Screenshot of the evidence-based strategy page of Reframing. 

4 Use case, preliminary results and future work 

The Illumine research project was the context for developing, testing, and using the 
tool following a design-based research approach [15]. Illumine is an Erasmus+ co-
funded project that aims to support school education teachers in implementing evi-
dence-based teaching practices with technology and in understanding science of 
learning theory (cognitive science, neuroscience) that underlies these practices. The 
tool and a corresponding 20-hour teacher PD program were developed across a series 
of workshops for teachers carried out in four countries (Spain, Portugal, Estonia and 
Serbia) during the academic year 2021-2022. Overall, 45 teachers participated in the 
conceptualization and testing of the tool across three rounds of testing: initial template 
(paper prototype), initial website, alpha web-based template and beta website. At first, 
some teachers found the template to be long and tedious, and the messaging on the 
tool unclear. Revisions such as better separating and ordering the 5-steps, using ter-
minology more familiar to teachers, and adding hints to provide examples of how to 
complete each field has led to positive evaluations of the beta version. Work on the 
tool is still advancing. More examples from teachers are being added, improvements 
are being made to how visitors to the tool discover and engage with research lessons, 
and, in the future, additional teaching and learning strategies are to be added. 
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All in all, the tool facilitates teacher learning of evidence-based strategies, use of 
teacher inquiry, and works to recognize and disseminate the efforts of teachers via 
their research lessons and video case studies. It provides relatable content and exam-
ples that make the strategies understandable to educators; and it contributes open 
resources to the educational community. 
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