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ABSTRACT

Higher education is faced with the question of how large numbers of students can be supported
to learn complex skills without increasing teachers’ supervision time proportionally and while
preserving, or preferably improving, quality. Practicing skills only once does not work. Students
need repetitive practice, feedback, and structured support to master a skill. They need to gain insight
into what went well and what could be improved, so that they can further direct their attention while
practicing. However, teachers cannot provide feedback after every practice session of students because
their time is scarce. To solve this problem, an online formative assessment method for interactive
and practice-oriented skills’ training, Pe(e)rfectly Skilled, was developed. The Pe(e)rfectly Skilled
method provides structured support for self-regulation, goal setting, feedback, and reflection. This
method affords practicing skills repetitively, both individually and collaboratively, at students’ own
time, pace, and location. In this article, theoretical and practical underpinnings underlying the Pe(e)
rfectly Skilled method are described.
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INTRODUCTION

Good quality complex skills training in higher education results in each students’ ability to apply
what they have learned in various situations, also called transfer. Transfer requires regular, timely,
structured, constructive, and high-quality feedback and guidance during practice in various practice-
relevant, but safe, situations (Hattie & Timperley, 2007; Shute, 2008; Van der Klejj et al., 2015;
Van Merriénboer & Kirschner, 2017). Formative assessment of practice during the acquisition of
skills, with feed-up (supporting students’ construction of a clear mental model of the targeted skills
mastery level), feedback (information on students’ practice and performance of the skill mirrored
against the targeted mastery level), and feed-forward (reflection on received feedback and setting
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new goals for future practice) is important (Sluijsmans et al., 2013). However, current circumstances
in higher education offer only limited possibilities for supervised practice and teachers’ feedback,
while personalized feedback and guidance is both complex and time-consuming, considering the
large number of students to be educated. Educational scalability of skills training with simultaneous
maintenance of educational quality is problematic (Kasch et al, 2017). This problem especially
applies to face-to-face education, but also to online, or distance, education. Moreover, existing higher
education for skills mastery is probably still suboptimal and apparently a persistent problem (Peddle,
2000), as employers mentioning competence deficits or skill gaps of graduates are not uncommon
internationally (Prikshat et al., 2020).

This paper describes the result of the Pe(e)rfectly Skilled design-based research project, in which
the question was addressed of how students’ skills acquisition processes and teachers’ guidance in
higher education could be simultaneously improved and become more scalable. It was partly grounded
in recent research in secondary education, which showed that students’ skill acquisition such as
presenting orally, collaborating, and information literacy could be improved if a technology-enhanced
formative assessment method with peer feedback and video-enhanced rubrics was used in a blended
classroom setting (Ackermans et al., 2021a, 2021b; Rusman et al., 2019). In this method, called
Viewbrics, both students and teachers received highly structured and technology-enhanced process
support to formatively assess students’ skills mastery levels and mirror performances during practice
against video-enhanced rubrics (Rusman, et al., 2018). The method was used in practice-based project
education, in a hands-on and blended (both face to face and online) setting. Technology-enhanced
process support was given by means of an interactive formative assessment cycle, with various
design elements such as video-enhanced rubrics and visualizations of feedback in a skills’ wheel,
each with specific underlying design intentions to support initial mental model formation, practice,
giving and receiving (self-peer- and expert) feedback, reflection, self-regulation, and goal-setting
(Rusman et al, accepted).

The current project in higher education, Pe(e)rfectly Skilled, was partly grounded on the design
of, and findings from, the Viewbrics technology-enhanced formative assessment method for skills
acquisition. The current project addressed the following question: What are the theory-and practice
based design characteristics of a method that contributes to increased flexible, effective, efficient,
and attractive skill acquisition in higher distance education?

The design intentions and pursued outcomes of the method were, in the context of this project,
defined as follows:

e Flexible: Students can practice skills at their own time, location, and pace whenever it suits them
best; teachers can guide and support independent of location.

o [Effective: Students improve their skills mastery level and performance and their ability to apply
their skills in various contexts and realize maximum personal growth and performance within
given conditions; teachers are supported in monitoring and supporting students on the skills
they need it most.

o Efficient: Students can practice their skills faster; teachers experience an alleviation of their
guidance and supervision workload, despite large groups of students. It is time saving, scalable,
as paperless as possible, usable, useful, and user-friendly.

e  Attractive: Students and teachers are motivated to practice, support, and supervise the acquisition
of skills in a more meaningful manner and enjoy working with the proposed solution.

In this paper we describe both the theoretical as well as the practical underpinnings of the Pe(e)
rfectly Skilled method, related to the design intentions above. Furthermore, we provide an overview
of the main design elements of the method and their underlying design rationales and intentions.
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THEORETICAL AND PRACTICAL APPROACH AND UNDERPINNINGS

The Pe(e)rfectly Skilled method was designed and developed based on three main sources of theoretical
and practical input and the pursued design outcomes specified in the previous section. First, acquired
results and experiences of the Viewbrics project (Ackermans et al 2021a, 2021b, in press; Rusman et
al, 2018, 2019), a technology-enhanced method for complex skills acquisition in secondary education,
were brought in at the start of the project. Second, a cyclic, participatory research and design (R&D)
approach was chosen, in which teachers from two different disciplines in higher education, law and
psychology, educational technologists and researchers and various systems design experts collaborated
in a core development team. This stakeholder design team met a minimum of once every two weeks
during the design and development phase to discuss the design in an iterative design cycle. This team
was supplemented with additional experts in areas such as scriptwriting, multimedia, and interface
design when needed. Third, the design was informed by theory to develop an evidence-informed
design that most probably contributed to increased flexible, efficient, effective, and attractive skills
acquisition in higher education. In this section, we mainly focus on theory related to improving the
effectiveness of supporting students’ skills acquisition. In the subsequent section, we further clarify
the relation between the Pe(e)rfectly skilled method, specific evidence-informed design elements
within it, and their underlying design intentions.

Acquisition of Complex Skills

To master complex skills, it is necessary to practice and apply them actively, regularly and, if possible,
frequently. Complex skills consist of constituent subskills which require high cognitive effort and
concentration to integrate (Kirschner & Van Merri€nboer, 2008; Van Merriénboer & Kirschner, 2017;
Voogt & Pareja-Roblin, 2012). Complex generic skills are not specific for a domain, occupation,
or type of task, but important for all kinds of work, education, and life in general. These skills are
applicable in a broad range of situations and many subject domains (Bowman, 2010). Practicing
complex skills only once will not lead to mastery of skills and performance in practice. Students need
regular practice, guidance and support, structure and high quality, timely and constructive feedback
to gain insight into what went well and where improvement is still possible. This helps students to
focus their attention while further practicing. However, teacher time is scarce, as they have large
student groups to support; therefore, frequent and personalized feedback can often not be realized in
practice. Students also need repetition and meaningful, different whole task contexts to apply their
skills, also called variability of practice (Kirschner & Van Merriénboer, 2008; Van Merriénboer &
Kirschner, 2017) in order to enhance transfer of the application of skills to new settings. Furthermore,
they need good and bad examples of skills execution and associated visible behavior (Van Gog et al,
2014; Van Gog & Rummel, 2010) in order to form a mental model of what task performance level is
expected from them. They need support to form this mental model of the whole skill, its constituent
subskills, and the performance level(s) that they could or should reach when practicing.

Formative Assessment: Mirroring and Guiding
Oneself Towards Complex Skills Mastery

Formative assessment is a continuing cyclic process of feed-up, feedback, and feedforward. Information
on learners’ performances is continuously gathered, mirrored against a set of predefined criteria or
good practices, and is subsequently used to improve and promote an individual’s learning, rather
than merely serve as a final formal summary of their achievements (Sluijsmans, et al., 2013). When
learners become aware of the skill mastery level they are striving for, through the formation of a
mental model based on various information sources (feed up), they can mirror their own performance
against this benchmark. Other sources (e.g. system, peers, experts) can provide learners with feedback
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on their performance, compared to this benchmark. Based on additional advice, such as tips and tops
(feedforward), and learners’ reflection on their own performance, new learning objectives can be
formulated. This allows learners to focus on deficient subskills (Ackermans et al., 2021; Hattie &
Timperley, 2007; Rusman et al., 2019) while practicing their skills. When learners acquire insight in
their performance compared to the targeted mastery level of a complex skill, through mental model
formation, they can better self-regulate and monitor their learning activities and communicate with
teachers (Panadero & Jonsson, 2013; Schildkamp et al., 2014). Providing timely feedback during
formative assessment is one of the most effective ways to support learning processes (Hattie &
Timperley, 2007). Two main processes, with various subprocesses, are key to formative assessment:
1) self-regulation and 2) feedback.

Self-Regulation Through Initial Goal Setting, Monitoring, and Reflection

Self-regulation implies an active role of learners in their own learning process, and it assumes that
learners therefore need a certain level of autonomy to guide that process (Zimmerman, 2000, 2002). It
is an active, constructive process in which learners, guided by the learning context, use self-regulation
skills to achieve learning goals. Self-regulation skills are cognitive, motivational, and metacognitive
skills with which learners direct their learning (Pintrich, 2004; Zimmerman, 2002). According to the
Zimmerman (2002) review of six commonly adopted and applied models for self-regulation, skills are
deployed in a cyclical process consisting of three phases: 1) a planning phase (forethought phase), 2)
an implementation phase (performance phase), and 3) a reflection phase. In the forethought phase,
learners analyze a task and motivate themselves to perform it. They set goals at the task or process
level and schedule them on a timeline. Learners reflect on what they already know using a standard
or through task analysis and motivate themselves by assessing whether they are able to perform the
task and whether they consider the task as relevant. In the implementation phase, learners monitor
their progress against their predetermined goal and focus and adapt their learning strategies (i.e.,
analyzing, structuring, process monitoring) to achieve these goals. During task execution, they monitor
their progress towards goal achievement and adjust their behaviour.

In the reflection phase, learners evaluate their performance both in terms of the learning process
as well as its outcomes. Reflection is a goal-directed activity, in which a person consciously looks back
at a personal experience in a situation (Shute, 2008). A gap between what happened in this situation
and what ideally should happen is identified. Learners assess whether they achieved the intended
learning objective(s), compare performance with previous results, the performance of others, or
standardized benchmarks such as rubrics. Thereby they gain insights into how the discrepancy between
the actual and the ideal situation can be reduced, so that these insights can be used in comparable
future practice situations. Finally, they think about how to further direct their learning and use the
obtained information to strive for and achieve new learning goals. This aligns with the feed-up and
feed-forward concepts within the concept of formative assessment.

Feedback: Self, Peer, and Expert Perspectives on Learners’ Performances

Feedback is information provided by an agent (e.g., teacher, peer, book, system, parent, self,
experience) regarding aspects of a learner’s performance. Feedback is therefore a consequence of
performance (Hattie & Timperley, 2007). Looking from a system analysis perspective at the concrete
and practical process of feedback, feedback therefore always requires a performance goal or objective,
a prompt (e.g., a task or a question), an action or performance of a learner in response to this prompt,
a comparison of this performance against a qualitative standard or benchmark (e.g., criteria, examples)
and information acquired through this comparison (e.g., this went well, this could still be improved)
that provides a learner with insights into how to adapt and direct their learning activities. Feedback
should not only tell how a learner is doing towards a specific goal, standard, or benchmark criterion,
but should additionally provide information about what is needed in order to meet it. To gain insight
into personal performance and to direct learning, feedback is one of the most powerful mechanisms



International Journal of Mobile and Blended Learning
Volume 15 « Issue 2

to promote learning. It helps in “reducing the discrepancies between current understandings and
performance and a desired goal” (p.86, Hattie & Timperley, 2007).

It is important that learners are guided and supported through these processes, through human
(e.g., teacher/expert, peers) or technological support. This was the point of departure for the design and
development of the Pe(e)rfectly Skilled method. In the next section, the Pe(e)rfectly Skilled method and
its functionality is first described in a generic manner. In this description certain design elements are
highlighted through the use of bold italics. Additionally, the underlying design intentions and design
rationales, linked to relevant theory, practice, and pursued design outcomes, are elaborated upon for
each design element. An overview of all design elements, their design intentions, and underlying
rationales in relation to the pursued outcomes are described in Table 1.

UNRAVELING THE PE(E)RFECTLY SKILLED METHOD: ONLINE
STUDENT PROCESS SUPPORT AND DESIGN ELEMENTS
TO SUPPORT COMPLEX SKILLS ACQUISITION

The Pe(e)rfectly Skilled (Pe(e)rfect Vaardig in Dutch) method is an interactive, practice-oriented
online formative assessment method that supports practicing skills, goal setting, self-regulation,
giving and receiving (self-teacher and peer) feedback and reflection on a student’s performances.
Students are supported to practice their skills in a meaningful, structured, systematic, and repetitive
manner in simulated practice, and through the execution of a task. The online method provides process
support and affordances for goal setting, practice, feedback, reflection, and self-regulation through a
technology-enhanced online formative assessment cycle. Students are guided to go independently
through this complete formative assessment cycle in five steps, in which they determine themselves
where they are going, how they are doing (compared to a benchmark), and where to go next. They
are supported online during this process. This cycle allows students to practice their skills, both
individually and in a small peer group, at their own time and place. Students are supported to form
a mental model of what skills mastery level is expected of them through the availability of video-
enhanced analytic rubrics and video-modeling examples, by using the rubrics on a standard video-
modeling example and by comparing their feedback with the feedback of an expert. A video-enhanced
rubric is an integration of a video-modeling example with example situations and role models, and
an analytic rubric (Ackermans et al., 2021a, 2021b). A video-modeling example is an (good or bad)
example of task execution and associated behavior that can support observational learning and mental
model formation to acquire skills. Looking at positive effects of video-modeling examples, Van Gog et
al. (2014) and Van Gog and Rummel (2010) found an increased performance of task execution when a
video-modeling example of an expert was shown, and De Grez et al. (2014) found comparable results
while learning presentation skills. Video-modeling examples can capture know-how (procedural)
knowledge and may also include know-why (strategic/decisive) knowledge (Westera, 2012), which
can be used during practicing a skill as well as while providing feedback. Furthermore, students assess
themselves and each other, in addition to teacher feedback, by providing feedback through applying
these video-enhanced analytic assessment rubrics on video recordings of their own and others’
practice sessions. An analytic assessment rubric describes skill mastery levels in text, by means of a
set of performance indicators for constituent subskills (Andrade & Du, 2005). Such indicators specify
aspects of variation in the complexity of a skill (e.g., presenting for a small, homogeneous group
compared to a more complex presentation for a large heterogeneous group), constituent subskills, and
related performance levels (Arter & Chappuis, 2006; Rusman & Dirkx, 2017). A rubric defines the
features of work that are considered to determine quality. It is a mechanism for judging the quality
of a student’s performance on a task (adapted from Arter & Chappuis, 2006). It is an instrument that
can be used to foster and support feedback and reflection when practicing skills. A comparison of
self-peer-and-teacher feedback is summarized in clear visualizations of students’ performance in
a feedback and reflection (in this case skills) wheel, indicating what is going well and what could
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be improved. Moreover, students formulate tips and tops for peers, to improve their performance.
These tips and tops are summarized in a feedback report. Students go through a complete feedback
and reflection cycle themselves, with as an end point and a new beginning the definition of learning
objectives for the next round of practice. Thus, students can practice and train their skills at home,
when it suits them, and as often as they want. Teachers keep track of personal progress and growth
of students through a dashboard with student and group progress visualizations.

The backbone of the method is the formative assessment cycle that students can independently
and autonomously go through. This cycle contains five steps, with several conditions to proceed to
the next step in the standard or default implementation. However, this workflow and the workflow
dependencies can be tailored to specific situations, through an authoring environment. The default
formative assessment cycle contains the following five steps, which contain instructions and are
technically supported online through a specific workflow. Below, we describe these steps and present
the major interfaces associated with this formative assessment process, from a student’s perspective.

Step 1 - Prepare: Students look at the instruction, the video-enhanced rubrics, and the complete video-
modeling examples to form a mental model of the complex skill and the expected performance
level. To construct the rubric (Figure 1a), skills were analyzed, decomposed and placed in a skills
hierarchy with skill clusters, subskills, and various performance levels and performance level
descriptions for each subskill. In a video-enhanced rubric, video-modeling examples are integrated
with the performance level descriptions of each subskill (Figure 1b). In this preparation step,

Figure 1. Step 1 - Prepare: Overview with Selection of Functionality and Interfaces

=
a. Video-enhanced rubric with video-modeling " b Video-modeling example fragment, showing behavior
examples (accessible through blue links) is provided associated with the highest performance level description
at three performance levels for each subskill within a (indicated by stars) and integrated with the analytic rubric
skill cluster. textual description.

¢. Students assess a standard video-modeling example | 4 A comparison of student feedback with expert feedback is

with the analytic assessment rubric. From the visualized in the skills wheel. Each skill cluster has its
overview with skills clusters and subskills with own color and label, indicated on the border of the circle.
various performance levels to the right of the screen, Each “spoke’ of the wheel represents a subskill. Where
students can “click” on each subskill and go to their experts scored higher than students, the difference is
description (see la). marked blue, when- lower, yellow. When their score was

equal, it is colored green.
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students also provide feedback on a standard video modeling example (Figure 1c¢) and compare
their feedback on this example with expert feedback to form a mental model and to practice their
own feedback skills. They receive feedback through a visualization of this comparison, called
the skills wheel, where their performance is automatically compared with an expert assessment
and differences are visualized (Figure 1d). Thus, students can see where they were more strict
or less strict with their assessment and feedback compared to experts. In the default setting,
students must finish step 1 before they can proceed to step 2.

Step 2 - Practice: In this step, students practice, record their practice session(s) (Figure 2a) and
analyze their performances through self-assessment, using the video-enhanced analytic scoring
rubrics (Figure 2b). They can practice as often as they want until they are satisfied with their
performance. Then they share this performance with their peers and teacher(s) and ask for
feedback. In the default setting, students must finish step 2 (and its substeps: practice, self-assess,
share recording with others), with at least one self-assessment and a request for feedback to peers/
teachers, before they can proceed to step 3.

Step 3 - Provide peer feedback: In this step, students provide each other with peer feedback.
Students are divided into small peer groups when they start using the method and provide
their feedback within this group. The teacher can also provide feedback, although this is not
necessary. Students use the video-enhanced analytic scoring rubric to assess each other’s
performances (Figure 3a). While assessing, they can also watch and compare against the

Figure 2. Step 2 - Practice: Overview with Selection of Functionality and Interfaces
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students practice their session compared to a set
standard length. This is done by the progress
indicator bar. Green is on pace, orange means to
speed up, and red means the set time standard
has been crossed. The length standard can be set
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Figure 3. Step 3 - Provide Peer Feedback: Overview with Selection of Functionality and Interfaces
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a. Students provide each other with peer feedback | b. Students provide each other with tips and
with the help of the video-enhanced rubrics. tops on the level of each skill cluster. To
They can easily see what subskills they have remind students of the subskills within this
already assessed (blue dots) within a specific cluster to help them formulate feedback,
skill cluster, and which still need to be assessed these subskills are repeated below the label
(black dots). They can also provide tips and tops of the cluster. Students also have an
by clicking on the blue text balloons. overview of the subskills they already rated
with the rubric and from this overview can
easily alter and elaborate their feedback

further.

modeling examples provided for each subskill. Students are instructed on how to provide
each other with high quality feedback and feedback rules. In addition to the peer assessment
with the rubrics, students provide each other with tops and tips on their performances and
ideas on how peers could improve them further: what went already well and what and how
performances can still be improved (Figure 3b). Students can choose to send their feedback
directly to an individual peer or can assess and collect their assessments of several peers
before they send them out. This last option allows some adaptation of earlier peer assessments,
based on the increased peer assessment experience of students. In the default setting, all
students must finish step 3 before they can look at their own feedback within their peer
group in step 4.

Step 4 - Analyze feedback: In this step students look at and analyze the summarized feedback of

their peers in the feedback group, and possibly their teacher. This feedback is automatically
summarized and displayed in a skills wheel. If students had a previous session of practice,
the difference between their current performance and their previous one is displayed (Figure
4a). Students can study the feedback for each skill cluster in detail by zooming in on this
cluster (Figure 4b) and can also filter feedback, so that it is displayed per actor. Furthermore,
all tips and tops given by various actors (peers, teachers) are summarized in a feedback
report. Students can mark the tips and tops given in the feedback report (Figure 4c) if they
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Figure 4. Step 4 - Analyze Feedback: Overview with Selection of Functionality and Interfaces
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a. Feedback is automatically summarized and
displayed in the skills wheel and compared to
previous performance. Students can see where
performance of a subskill can still be improved as
an indent in the wheel. Each spoke represents a
subskill, and each block in a spoke represents a
performance level. If performance improved, a
subskill becomes bright green; when it faltered it

turns red. Students can filter feedback per person.

c. Students receive a summary of all tips and tops,
with information on how they can further
improve their performance, provided by peers,
and possibly teachers. They can mark specific tips
and tops. These tips and tops become visible and
available in step 5, when students define learning

objectives for their future practice sessions.

. Students can filter both tips and tops as

Students can look at the feedback per skills
cluster more specifically. This student
improved on 2.2. and 2.5, but performance
faltered on 2.4. when compared to their
previous practice session. They can still
improve on all subskills (as none of them
reached the outer part of the wheel),
however most importantly on 2.4, and then

2.2 and 2.3.

well as the rubric scores (see Figure 4a), so
that feedback given becomes visible per

actor.

consider it particularly worthwhile to consider for future practice. They can also filter this
feedback per person (Figure 4d).
Step 5 - Set goals: Students formulate new goals for future practice, based on the self-peer and expert
assessment information in the method and the goals they specified after their previous practice
session (Figure 5a). The assessment information is available through the skills wheel and through
the marked tips and tops in the feedback report (Figure 5b).
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Figure 5. Step 5 - Set Goals
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a. Students formulate goals for their future practice
sessions, based on the feedback visualized in the
skills wheel and their marked tips and tops within
the feedback report. While formulating these new
goals, they have the detailed information in the
complete skills wheel available by clicking on the
miniature wheel. They also see the goals they
formulated in their previous practice round, to

compare with their current performance.

b. Students can also jump back to the
feedback report to see whether they, upon
consideration, want to mark additional tips
and tops. These become available within

the overview in the right part of Figure 5a.

In the formative assessment process description and associated online workflow described above,
several design elements are highlighted. In Table 1 we elaborate upon the underlying design intentions
and rationales of each element, in relation to both theoretical grounding as well as pursued outcome
(increased flexibility, effectiveness, efficiency and attractiveness of skills education).

Table 1. Overview of the Design Elements of Pe(e)rfectly Skilled and Their Design Intentions and Rationales

Design Element

Design Intentions and Rationales in Relation to Theory and Pursued Outcomes

Online and technology
enhanced formative
assessment cycle

® Supports practicing skills independently and repetitively, both individually and collaboratively, at students’ own
time and place (and at their own pace, within certain boundaries), as often as they want. This increases students’ and
teachers’ flexibility to learn and supervise, (e.g., at home), in the moments that suit them best. Structured, repetitive
and regular practice is expected to positively affect learning effectiveness. The method aims to ensure that students
can practice independently and receive high quality feedback more frequently, so that they can work goal-oriented
and focus their attention on specific subskills of their skill development (effectiveness), without increasing teachers’
workload (efficiency).

o Stimulates and systematically supports self-regulation with goal setting, monitoring and reflection, and feedback
processes, through a stepwise and structured approach. Students are guided online through a complete formative
assessment cycle, namely forethought, implementation, and reflection, but determine for themselves where they are
going, how they are doing, and where to go next. This intends to positively affect learning effectiveness.

o Prevents the use of piles of paper, saves time by automatic comparison and display of assessments in clear and
informative visualizations (wheel) and allows flexible implementation by altering the number of steps, in addition to
place independency of practice. Thus, the method intends to enhance efficiency.

® Reduces teachers’ workload through use of peer feedback, and makes self-regulated skills acquisition, practice, and
personal feedback possible for both individuals and groups, even with large groups of students.

o Teachers have access to a dashboard with students’ skill development and progress visualizations on both individual
and group level. Thus, teachers can focus their attention on problematic issues and specific students’ needs. Products,
performance, and progress of students are automatically tracked and displayed.
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Design Element

Design Intentions and Rationales in Relation to Theory and Pursued Outcomes

Analytic assessment
rubric

o Makes performance level expectations explicit through specific criteria and performance level indicators. Thus, it
provides a performance standard that students can use to form a mental model of the expected and strived-for final
performance before they start practicing (feed-up).

o Supports mirroring and reflecting upon their own and others’ performance while practicing.

® Supports provision of informative and structured (self, peer, and teacher) feedback.

© Supports defining new learning objectives after reflection upon performance.

© Supports uniform communication via rubric scores between learners, teachers, and other experts about requirements
and performance expectations. Thus, it also helps to formulate tips and tops on which aspects and how learners can
further improve their performance (feed-forward). This helps to specify useful and constructive feedback and enables
learners to pay extra attention to specific aspects that they didn’t yet master during practice, thus contributing to
learning effectiveness.

o Supports monitoring learners’ progress and adjust the teaching-learning process accordingly (feed-forward).

Video-enhanced rubric

o Envisages and displays the targeted performance level of skills and associated behavior in video fragments, linked

to the performance indicators in the textual rubric. Provides procedural, contextual, dynamic, time-specific, and tacit
information on the expected performance that is difficult to describe but becomes apparent and visible through the
integration of fragments with video modeling examples and textual performance indicators.

o Provides role models and examples and technology-enhanced support for goal setting and self, peer, expert feedback,
and reflection. These affordances allow students to form a mental model, to self-evaluate their performance, and to
provide structured peer feedback.

o Fosters observational learning of good and bad video modeling examples (e.g., role models, task execution and
example situations) and allows for analysis, as they are combined with textual performance indicators, thus supporting
mental model formation of the intended level of performance and proficiency.

Video-modeling example

© Envisages complete good or bad examples of role models’ performance and associated behavior when executing a task, thus
providing the opportunity to form a mental model on aspects of good and bad performance when executing a certain task.

Standard video-modeling
example

o A video-modeling example was used as a reference case for analysis and practice with the use of video-enhanced
analytic assessment rubrics and providing feedback. This standard example was also assessed by experts, thus allowing
a comparison of the feedback students provided with this expert assessment, supporting students to learn how to assess
their peers and provide them with clear, relevant, and more easily understandable high-quality feedback.

Expert assessment

o Assessment and feedback provided by experts on a standard video-modeling example.

Video recordings of
practice sessions

o Video recordings supporting reviewing, analysis, and reflection of own practice sessions. Recordings can be easily
uploaded or recorded while practicing and be deleted or replaced when deemed unnecessary by students. When
recording live, students see an indication of whether or not they will finish their performance within time limits.

Tops and tips

 Provides information on things that went well and things that can still be improved on, provided by peers and/or teachers.

Marking/
starring feedback

® Supports selection of specific tips and tops that students find particularly relevant and useful, to consider when
specifying learning objectives for future practice sessions.

Feedback and reflection
wheel (here ‘skills’
wheel)

o Summarizes feedback on a student’s performance, provided within a peer group and teachers, automatically through
informative visualizations displaying the mean performance level assessment. Thus, provides clear and quick insight
into what aspects of this performance went well and what can still be improved.

Feedback report

o Generates an overview of all provided tips and tops provided within a peer group automatically, with the ability to
mark specific feedback.

Task

o Provides students with a relevant task and context, as a prompt to practice, learn, and teach complex skills in a more
meaningful way (more attractive).

Instruction and guidance

o Provides students with explanations of the various steps and relevant instruction to execute learning activities and
steps within the formative assessment cycle. Students are, for example, provided with clear instructions on how to
provide constructive and qualitative feedback and how to record their own practice sessions.

Online workflow

e Supports and guides students and teachers through all necessary and relevant steps for learning and monitoring

the acquisition of complex skills online. The workflow is interwoven with the formative assessment cycle and the
interface. Students must finish specific steps before they can proceed, and thus go through all optimal process steps to
train their skills.

Workflow dependency

o Allows for controlling both students’ and teachers’ activities, by only allowing continuation of learning activities
when specific conditions (e.g., completion of a task or step) are met.

CONCLUSION

The Pe(e)rfectly skilled method is designed based on learning and instruction theory and input from
stakeholders in higher education to impact the flexibility, effectiveness, efficiency, and attractiveness
of skills acquisition. Our expectation is that this online formative assessment method to train skills
could be used for various types of complex skills that are relevant in different domains, as long as
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they can be translated to an analytic assessment rubric and when students’ performance(s) can be
made digitally explicit (e.g., through a video-recording assignment). The method can contribute to
better quality skills education, for larger groups of students, by supporting more opportunities for
practice and feedback. The expectation is that this can be achieved without an increase or possibly
even a reduction in teachers’ workload. Three pilot studies in two domains (law and psychology) at
two universities (over 400 students) will be conducted to evaluate whether the method is appropriate
for skills training in higher education, by making it more flexible, effective, efficient, and attractive
in practice. The generic applicability of the method will be explored. In these pilots, we will also
vary the feedback formats (with/without a teacher) to see whether it would also be possible to use the
method without teacher feedback, thus further reducing teachers’ workload. We expect that students
will still become more skilled and that they will be as well satisfied with peer feedback as with teacher
feedback. Therefore, we expect that the P(e)erfectly Skilled method offers several opportunities to
organize skills education more flexibly, efficiently (reduction of teachers’ time), effectively (supporting
crucial learning processes for skills acquisition and mastery), and attractively online, for large groups
of students in higher education. Cross-curricular, cross-faculty, institution-wide, or cross-institutional
skills education of different types of skills could eventually be supported with this method. Herein, a
(national) library with video-enhanced rubrics as open educational resources and peer groups ‘across’
higher educational institutes could be imagined, also offering an innovative educational (and new
organizational) approach to training skills in higher education.
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