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Development portfolio

Abstract
In on-demand education, students often experierat@gms with directing their own learning
processes. A Structured Task Evaluation and Plgripartfolio (STEPP) was designed to help
students develop three basic self-directed learskilts: Assessing the quality of own
performance, formulating learning needs, and selg¢titure learning tasks. A case study with
10 first-year students in the domain of hairdregsuas conducted to evaluate STEPP’s use,
usability, and perceived effectiveness. Resultsfstudent interviews show that usability and
use are influenced by several factors. Students lawt prior hairdressing skills, a weakly
developed personal approach to direct their owmieg, and an inclination to update STEPP as
part of their weekly routine, use STEPP more fredjyehan students without these
characteristics. Both the supervisor and studehtsfvequently used STEPP perceived its use as
a positive contribution to the development of skikcted learning skills. Furthermore, this study

provides guidelines for the design of developmeamtfplios in on-demand education.
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Design and Evaluation of a Development PortfolionwHo Improve Students’ Self-Directed
Learning Skills

In the Netherlands, on-demand education is becomargasingly popular in secondary
vocational education because it is expected toemddhe uniqueness of students’ learning needs
and to better prepare students for lifelong leaymmtheir future profession. It offers students th
opportunity to plan their own learning trajectoryfroviding them a certain amount of freedom
to choosavhatthey want to learn (i.e., selecting a topic) aog they want to learn this (i.e.,
selecting particular learning tasks). For instaacepn-demand educational program at a school
for hairdressing offers students the opportunitgeoide for themselves which skills, from a
predefined set of skills, they prefer to develaptfiwashing hair, permanent waving, applying
hair-dye, and so forth. After choosing which skijlthey want to develop, students select from a
predefined set of tasks the tasks they want toparfo develop these skill(s), creating their
personal learning trajectory. Students can chowse fasks in which they practice on a dummy
or a model, in which they learn from studying a koweatching a video, or observing an expert
at work, in which they work in groups or individlyalin which they practice only one skill (i.e.,
part-task practice) or more than one skill (i.ehple-task practice), and so forth.

Self-directed learning (SDL) plays an importanersi on-demand education. Althought
the concept of SDbriginally emerged from the field of adult educatievith particular
relevance to workplace learning, students in seagngocational education are also more and
more required to direct their own learning process®luding assessing their own performance,
deducing their learning needs from these assessp@t selecting suitable learning resources

(e.g., learning tasks, study materials) to meet¢hweeds (Knowles, 1975).
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While several theorists in adult education prontb&eadvantages of SDL (Brookfield,
1986; Tough, 1979), students in secondary vocdtrmohacation often experience problems with
it, leading to adaptation difficulties or even opejection (Nolan & Nolan, 1997a, 1997b; Slevin
& Lavery, 1991; Williams, 1996). Most students wdrtter vocational education are used to a
learning environment with a strong tradition ofdiear-directed learning and are not well
prepared for SDL. In addition, teachers often inecity assume that students already possess
SDL skills, or that they will simply develop thoskills by working in an on-demand learning
environment which requires them to direct their dearning (Levett-Jones, 2005). Therefore,
the potential benefits of on-demand education asdyeundermined by both the lack of SDL
skills of students who enter vocational educatiod the lack of support fdearning SDL skills.

Knowles (1998) recognizes these problems and agbatt on-demand education can
only be successful if learners are familiar wite toncept of SDL and possess the skills required
to implement it. At least in the early stages okdncational program, it is thus critical that
students are informed on what is expected of theanaae supported in the development and use
of SDL skills. To support the development of th&§H_ skills tools such as reflection reports
and (digital) portfolios are indispensable. Thelpretudents and teachers to pay not only
attention to the transmission of domain knowledy#,also to the learning processes responsible
for the purposeful and, ultimately, independentuggitjon of such knowledge (Langenbach,
1993). Compared to portfolios with a focus on l@agrproducts (e.g., showcase portfolios),
especially portfolios with a focus on the learnprgcess, such as development portfolios,
learning portfolios, and process-folios have bedroaated by many theorists as promising tools
to help students become reflective and self-dicklgtarners (e.g., Driessen, van Tartwijk,

Overeem, Vermunt, & van der Vleuten, 2005; Jarvi&dfohonen, 1995; Klenowski, 2002;
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Seidel et al., 1997). In this article, we will ube term ‘development portfolio’ to refer to
portfolios that (a) contain students’ progress repand reflections and (b) are used for
formative assessment purposes. A development fportéither digital or paper-based, is thus a
tool that helps students to document informatiooud their development of a skill. It
documents a student’s skill development and itsrmétion can be used for promoting further
development of the skill, hence the term ‘develophpertfolio’. A development portfolio may
contain formative self/assessments of performamtlections on task performance, artefacts
like pictures, documents, photographs and videgnfients, which indicate the failures and
successes the student experienced during his @khledevelopment, and may also contain a
plan to work on skill improvement based on perfanoeassessments and reflections.
Unfortunately, research on the design of develogmerifolios for secondary vocational
education and, especially, evidence documentingiy®®ffects of such portfolios on the
development of students’ SDL skills is sparse (Her& Winters, 1994).

This article describes the design and evaluaticn difital development portfolio as a
tool to support and enhance the development of Sdlls of students in on-demand education.
The following sections first elaborate on the intpace of three basic SDL skills and the
problems students encounter in on-demand educétiogy have not yet sufficiently developed
these skills. In addition, possible solutions testh problems are discussed and implications for
the design of a development portfolio are preser@ken the theoretical foundation, the design
of the development portfolio is described. Nexaaecstudy is presented which investigates how
the portfolio is used in practice, which factoruence its use, how its usability is valued by
students and their supervisor, and how they pesd&s\effectiveness with regard to the

development of SDL skills (i.e., the ability tofsaksess learning, formulate own learning needs,
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and select future learning tasks). Finally, thelltssf the case study are discussed, guidelines
for the design of development portfolios are givamg suggestions for future research are
presented.
SDL in On-demand Education

In its broadest meaning, SDL is a process in wiidividuals take the initiative in
evaluating their learning outcomes, diagnosingiieay needs, formulating learning goals, and
selecting appropriate learning tasks (Knowles, 19¥bis makes SDL conditional to students’
effective functioning in a system of on-demand edion. Thus, students need to develop
several SDL skills, such as the ability to diagnthesr learning needs in the light of given
performance standards, formulate meaningful gaalswwn learning, diagnose and monitor
performance, identify resources for accomplishiagous kinds of learning objectives, develop
and use a wide range of learning strategies apjtegdo different learning tasks, and carry out a
learning plan systematically and sequentially (BiggMoore, 1993; Knowles, 1975; Long,
1990; Pressley, 1995; Schunk & Zimmerman, 19943idgss SDL skills, which are mainly
related to planning a learning trajectory, selfulagon skills also play an important role in on-
demand education. The latter skills are more rdlaighe process of task performance,
including the monitoring of performance and regolabf motivation (Jossberger, Brand-
Gruwel, & Boshuizen, submitted). This article vidcus on the process of task selection and the
three SDL skills directly related to this procasamely, self-assessment of performance,
formulation of learning needs, and selection ofre®y tasks. When sufficiently developed,
these three skills help students to direct thein éarning in the first stages of an on-demand

educational program.
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The first basic SDL skill iself-assessmerfstudents collect information on their own
performance, reflect on and evaluate the qualityeir work and their learning, and see how it
matches the goals and/or the standards for thek (#ndrade & Boulay, 2003; Paris & Paris,
2001). Self-assessments help students criticalyyaa their own products and processes, and as
a consequence to become more aware of their owkngsses and strengths (Sluijsmans, Dochy
& Moerkerke, 1999). However, research has shownhstugents are not always the best judges
of their own performance (Bjork, 1999; FalchikovB®ud, 1989). Inaccurate judgment of own
performance may be caused by ignorance of deseddrmances and associated standards, that
is, students do not know what they do not know [@rits, 1996) and are unaware of what
differentiates unacceptable from acceptable peroga. In addition, when students have no or
little experience with self-assessment, they hawmeomplete frame of reference to base their
decisions on, which may make their assessmentatessate.

A first approach to counteract inaccurate assessaigrerformance is to better inform
students on relevant performance standards, inguctiteria (requirements in terms of speed,
accuracy etc.), values (application of particuldes, conventions etc.), and attitudes (Black &
Wiliam, 1998; Stiggins, 2001; Wiggins, 1998). Sttdeshould be stimulated to base their self-
assessments on the presented standards. Hanrahaao (2001), for instance, report that
students who were given the same marking she¢t®eseacher to assess their own work,
indicated that they “.gained better understanding of marking” (p. 58)eif hesults extended
previous research (e.g., Stefani 1992, 1994) and also replicated in a study by Andrade and
Du (2007), in which students reported they felbéoable to self-assess effectively only when
they knew beforehand what the teacher expectdatidrstudy, students also reported that they

endorsed self-assessment only after extended qeacti
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A second promising approach to improve self-assestsns providing students with
information on their performance as assessed Ipes’ (i.e., teachers or instructors) in the
form of worked-out examples (Gordon, 1992; van Metvoer, 1997). This allows students to
compare and contrast their own assessments witisfessments of more experienced assessors
and learn from the similarities and dissimilariti€omparing and contrasting own assessments
with expert assessments may also inform studentgeaknesses they were not aware of. If
students receive more information on relevant perémce standards and acquire more
experience in self-assessments and see more aggedsments, they learn to assess their
performance on a greater variety of dimensionastess each dimension with a higher accuracy,
and to gain more insight into their progress anskjiide causes for lack of progress (Birenbaum
& Dochy, 1996; Falchikov & Boud, 1989; Paris & Cumgham, 1996; Rosenholtz & Simpson,
1984).

The two approaches to counteract poor self-assegspevide clear guidelines for the
design of a development portfolio. First, such gfpbo should provide students with all the
standards relevant for the skills they need to ligwveduring the educational program. Each time
the portfolio is updated with a new self-assessnstatients should be confronted with the
relevant standards for the skill(s) they want teeas, so that they become more and more
familiar with the standards used by expert asseggog., their teacher). In addition, the portfolio
should offer opportunities to study assessments fither assessors (e.g., teachers, instructors,
peer students) and to compare and contrast themowih assessments. The portfolio should
also be easy to use, encouraging students to fregutently. Frequent use creates the best

opportunities to assess performance on many diffetandards and to learn from repeatedly
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comparing own assessments with assessments madedoy (Mansvelder, Beijaard, &
Verloop, 2007).

The second basic SDL skifhrmulating learning needsefers to the process of using
assessment information (gathered through self-aissags or from other sources) and
performance standards to deduce which aspectgfofpance need to be improved (Boud,
1995; Knowles, 1975). Learning needs are best faiad in terms of specific and observable
behaviors (cf. learning objectives) along with deaditions under which these behaviors must
be shown (e.g., “in order to reach standérdl must yet learn/practice/revise/improve behavior
under conditiong”) (Mager, 1962). Students are typically not useeéplicitly formulate or
think about their learning needs (Holme & Chalaeigg 2006). It is therefore of utmost
importance that students not only perceive assagsras an overall indication of their
performance (i.e., summative assessment), but edyexs a set of indicators from which
specific learning needs can be deduced (i.e., fivenassessment; Boud, 1995).

With regard to the design of the development pbafa is important to give students the
opportunity to document both their strengths andkmesses (i.e., learning needs) concerning a
particular skill, without any consequences for tiigial grading. After self-assessing their task
performance on the given standards students stioutdbe prompted to think about their
learning needs. They should be stimulated to madééetarning needs that become apparent from
the self-assessments explicit, for instance, btirvgrithem down in their own words. In addition,
teachers should clearly communicate the goalsiofjusdevelopment portfolio and its relation
with formative, learning-oriented assessments aifeassessments (Knowles, 1998). Teachers
must also explain and show how to formulate leaymeeds in terms of standards, required

improvements or changes to behaviors, and conditieor instance, the learning need “l need



Development portfolio

to talk more to my client”, does not provide studenith sufficiently concrete directions for
improvement, whereas “I need to initiate a conviaaaabout common topics, like the weather
or the news, to break the ice” is formulated maecsfically in terms of required improvements
and behaviour.

The third basic SDL skill in on-demand educatiortggas to theselection of human and
material resourcege.g., learning tasks, instructional materialacher advice) to accomplish
various kinds of learning needs (Knowles, 1975)d8hts who enter vocational education are
often conditioned by teacher-directed learning eepees in the past and are thus not equipped
to select their own learning tasks (Levett-Jon8852. Research on learner-controlled
instruction showed that students who were giverirobover task selection often selected tasks
that were either too easy or too difficult, or evetally irrelevant, to meet their learning needs
(Williams, 1996). Especially students with low primowledge and skills in the learning domain
either overestimated or underestimated the diffycof the selected learning tasks (Steinberg,
1989; Williams, 1996).

A development portfolio should give students dethinformation on relevant features
of learning tasks (i.e., task metadata), likel&éwvel of difficulty and required prior knowledge,
because this provides them with a sound basisdidel@hich tasks best match their learning
needs (Bell & Koslowski, 2002). In addition, therfpolio may provide students with overviews
of previously selected learning tasks and assatiaggning needs. This information reminds
them of those aspects of performance they prewdhsught to be poorly developed and
needing extra practice.

Concluding, on-demand education can only be effedfistudents are -at least in the

early stages of the educational program- guidederdevelopment of their SDL skills. A well-
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designed development portfolio supports this preckkshould (a) provide students with
information on performance standards and exampglesaments by others, (b) help students to
think about their learning needs and formulate ¢heeeds in their own words, and (c) provide
students with task metadata and a list of previosslected tasks and associated needs, so that
they are enabled to select learning tasks thatrbest their current needs. Using one-and-the-
same development portfolio for both assessmentiof performance (reflection) and thinking
about future performance (planning) makes studantse of the close connection between
reflection and planning in SDL.

To be successful, the design of the developmerttgtioris only one side of the coin.
The other side of the coin is how the portfoli@mbedded in the learning environment.
Tartwijk, Driessen, van der Vleuten and Stokkin@((2) pointed out four factors to make the
practical use of a portfolio successful. First, gloal the portfolio is supposed to realize must
match its content and structure. Above, we alreaghyained which design guidelines are
expected the help reaching the goal of developbg &kills. Second, the portfolio must be
designed in such a way that it fits the learning@mment in which it will be introduced. In our
case, this pertains to its application in on-demsgwbndary vocational education. Third,
teachers, students, and educational leaders muegptabe portfolio as an important learning
tool. Fourth, the infrastructure must support ge.urherefore, stakeholders must be made
familiar with the portfolio beforehand and spe@tkntion should be devoted to the ICT
infrastructure in case the portfolio is digitalveeb based. In addition, Wade and Yarbrough
(1996) point out that the portfolio should be impented according to well-defined guidelines
and a clear structure. Finally, Tillema and Sm&8Q0) argue that feedback, based on the

portfolio’s content, should be provided to the swidto make the use of the portfolio effective.
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STEPP: A Development Portfolio Supporting SDL

Portfolios have been introduced in on-demand educébr different purposes, including
summative and formative assessment, stimulatioeftgction, and planning and monitoring
students’ development (Wolf, 1989). In this artjctee focus is on helping students become self-
directed learners. Using the guidelines describeatie previous section, STEPP was developed
for the domain of hairdressing in senior vocaticedlication. It is a web-based, digital
development portfolio with four functionalities vahi students can use to direct their own
learning: Making assessments of performance (imatpself-assessments), formulating learning
needs, selecting new learning tasks, and studyingtared overviews and summaries. In order
to provide a sound basis for SDL, STEPP was dedigmbe well-structured and highly
informative to students (Wade & Yarbrough, 1996)e hext sections discuss the design of the
four main functionalities of STEPP in more detail.

Assessment of Performance

To develop the assessment functionality of thefplot first all skills and sub skills
performed in the profession of hairdressing weiyaed (e.g., washing, cutting, permanent
waving, communicating with clients, giving advise lwair styles, selling hair products, etc.).
These skills are shown in a hierarchical menu eragsessment page of STEPP (see left side of
Figure 1). Next, for each of the 10 skills and 48 skills, performance standards (i.e., criteria,
values, and attitudes) were defined in agreemdittwio expert hairdressers and two
instructors. On STEPP’s assessment page, the stismat@ provided in matrices (see right side
of Figure 1). After performing a particular leargitask, a student can either fill out the
assessment page him/herself (i.e. self-assessamait)r request other assessors (e.g., teacher,

instructor, clients, peer students), who were gaecess to the student’s portfolio beforehand, to

12
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update the portfolio with their assessments oftiks and sub skills performed as part of the
learning task.

To fill out the assessment page, by clicking ortipalar entries, the assessor (i.e., the
student or another assessor) selects from thwitistall hairdressing skills the sub skills that
were practiced as part of the learning task. Thdist of standards relevant to the assessment of
the selected sub skills appears and the asseskcaties on a three-point scale (fail, satisfactory,
very good) how well these sub skills were perforraedording to the presented standards. For
dying hair, for instance, the assessor has to ateliwhether the hair-dye was distributed evenly,
applied fast enough, washed out thoroughly, anfdrgb. The assessor may also consult a
‘dictionary’ of standards in which the meaning athk standard is explained and illustrated.

Formulation of Learning Needs

The functionality ‘formulation of learning needs’implemented in STEPP using a
textbox. It allows multiple inputs from the studemtd is positioned directly under the list of
standards used to assess sub skills (see bottéigwk 1). Students can use the textbox to
describe as many learning needs as they prefeg tiseir own words. For example, if a student
indicates that with respect to her communicatiahissghe failed on the standard ‘keep the
conversation with the client going’, her formulatedrning need might be to find out which
topics can be interesting to talk about with déf@rgroups of clients. Displaying the textbox
together with the list of standards with ratinglesgrevents students from assessing their
performance only according to a predefined setafdards by means of rating scales. It prompts
students to think abowthy particular standards are not yet met and whatdcbeldone to
improve their performance according to those stateddurthermore, displaying the textbox on

the same page as the list of standards providdsrstisiwith some direction for formulating
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learning needs. In addition, students may alsam#sdr assessors (teacher, instructor, peer
students, clients) to formulate learning needstem, in the same way as they may ask other
assessors to fill out the relevant rating scales.
Selection of Learning Tasks

The task-selection functionality is implemente®&iREPP as a structured format students
use to indicate which future learning task(s) theyt to perform. The format distinguishes four
relevant criteria. First, students indicate theunegl level of difficulty or complexity of the
future tasks, for instance, whether they want &xfice to apply one color of hair dye, two or
more colors, or how to apply highlights. Seconéytimdicate the level of support and guidance
they would like to receive, for instance, do theanivto observe an experienced hairdresser who
is performing the task, do they want to performttsk under direct guidance of an expert, or do
they want to perform the task independently? Thstddents indicate the authenticity of the task
they perform, for instance, whether they will penficthe task on a dummy, a human model, or a
real client. Fourth, they indicate which learnireeds they want to meet, that is, which sub skills
they want to focus on during the performance aireilearning tasks. For instance, a student
may select the task ‘cutting hair in one lengtlor Ehis particular task, she may indicate that she
wants to perform the task on the hair of a humadehge.g., her sister), without any help of the
instructor, and with a focus on handling the saisspiicker and more fluently to prevent
irregularities in the haircut (i.e., meeting tharficular learning need).

To provide students with sufficient informationtiase their task selections on, STEPP
provides students with task metadata. All sub skite listed on the same page as the task
selection format, starting with the most simpldisiand ending with the most complex skills,

thus informing students on their relative levetdficulty (see Figure 2). In addition, while
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thinking about new learning tasks to select, sttalean always refer to previously formulated
learning needs and previous task selections. Stsidan use this information to decide on the
difficulty level, available support and guidanceddocus of the next learning task(s).
Overviews

In addition to the functionalities specifically dgsed to execute one of the three basic
SDL skills, STEPP also has a functionality of pobrg students with overviews and summaries
of all entered information. Students can reviewaaBessments of all sub skills, by all assessors,
sorted by sub skill or by learning task (see Figd)terhey can also review all formulated
learning needs and specific information on alliézy tasks performed in a specific period. The
assessments and learning needs provided by ottessags are shown next to the student’s self-
assessment to facilitate comparison between diffegsessments. Students can use the
overviews and summaries to become better informedoo instance, recurrent learning needs,
deviations between different assessors of a spdedrning task, weaknesses in performance as
indicated by repeatedly failing to meet specifemstards of a sub skill, and so forth. In addition,
when students have supervision meetings the owesvéed summaries can be used as a starting
point for the discussion on what has been donkarptevious period and what should be done in
the coming period.

Case Study

To investigate the use and effectiveness of STEBRRASse study with 10 students was
conducted in the domain of hairdressing. A mixedhoé approach was used to collect both
guantitative and qualitative data from the studants their supervisor. Collected data pertain to

(a) the actual use of STEPP, (b) students’ andrsigor’'s perceptions of STEPP’s usability as
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well as factors that influence its use, and (c) BFS perceived effectiveness to improve SDL
skills.
Method

Participants

Ten first-year students (8 female, 2 male; ethyriéitDutch, 2 Turkish, 4 Surinam; mean
age = 18.9 year§D= 1.9) of a hairdressing program in secondary vooatieducation
participated in the study. All participants had saene supervisor. The supervisor held individual
supervision meetings with the students.
Materials

Educational programSTEPP was implemented and introduced as a forenati
assessment tool in an on-demand educational pro@aments and teachers were informed
about its purpose and received instructions fonsts Data were gathered over a period of 10
weeks. Students were allowed to direct their ovannimg by selecting learning tasks from a
predefined database with tasks, and so plan theividual learning trajectories. To develop
their hairdressing skills students were free tdquer learning tasks in any desired order and as
often as they preferred. Based on the principlab@four-component instructional design model
(4C/ID-model; van Merriénboer, 1997; van Merriénb&eKirschner, 2007), tasks in the
database differ in level of difficulty (e.g., colleg hair in one color is easier than in two colors;
cutting a one-length haircut is easier than a kgdength haircut), level of support (e.qg.,
performing the tasks with or without help of a teag, and authenticity (e.g., using a dummy
head, a model, or a real client; performing th& tagh or without a time limit). Students had
three training sessions per week in which theytprad particular hairdressing skills by

performing self-selected tasks.
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Students were free to use or not to use STEPRa helping them to direct their own
learning. They could use STEPP to self-assessipedctkills, to add assessments made by a
teacher or peer student, to formulate their legrmieeds, to study overviews of performed skills,
and to indicate which learning task(s) they preféro perform in the coming week. Students
could fill out STEPP during or after skills traigimt one of the computers in the classroom,
during a scheduled lesson once every two weeldyramg their spare time at home.

Finally, students also largely determined the arhofisupervision available to them.
Students could sign up for a weekly meeting witirtsupervisor. During these meetings they
could discuss progress and task selections withgbpervisor, making use of the overviews and
summaries provided by STEPP. The supervisor theviged feedback on the student’s
performance and gave advise on the selection ofileatasks for the coming week.

Prior skills questionnaireTo gain insight in students’ prior skills, foigat hairdressing
skills (e.g., cutting hair, washing hair) studeinticated on a four-point scale (0 = never; 3 =
many times) how often they had performed thesésdbd@fore starting the program. Reliability of
the questionnaire was determined by Cronbach’s@lpk .91. Convergent validity of the
guestionnaire with the number of days working ma&dressing salon and/or attending a
hairdressing course was high € .89,p < 0.01).

Student interviewA semi-structured interview was developed. Therinew consisted of
four parts concerning (a) the actual use STEPRgg@sons to use it, () its perceived usability,
and (d) its perceived effectiveness on the devedopirof SDL skills. The first part of the
interview consisted of open-ended questions reggritie frequency of use of STEPP (e.g., once

per week) and for which SDL skills it is used (iwhich functionalities of STEPP are used).
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After the interview students’ answers were compaoeitieir log files to determine the
truthfulness of their responses.

In the second part of the interview the reasons sthgients used STEPP were explored
by means of an open-ended question asking whyubeg STEPP (i.e., to reflect, to gather proof
of learning).

In the third part, concerning the perceived ushdf STEPP, three yes/no questions
were asked with respect to (a) the ease of opgrten STEPP software, (b) the ease of
interpreting the information on the different inmatreens, and (c) the clarity of the output
screens (i.e., overviews). Students were askedpiaia their answers and provide any other
information pertaining to usability aspects.

The fourth part, concerning the perceived effectaéss of STEPP, consisted of one
yes/no question, namely, if STEPP had helped torhea more proficient self-directed learner.
If students answered this question with “yes”, ¢hi@low-up yes/no questions were asked to
specify which SDL skill(s) improved: (a) assessivgn performance, (b) formulating learning
needs, and (c) selecting learning tasks. If stiedagain answered with “yes” on one or more of
these sub questions, they were asked to indicateST&=PP had contributed to improving this
skill. If students answered with “no” to the maimegtion, they were asked to indicate why
STEPP did not contribute to improving their SDLIIskiln addition, students were asked to
indicate on a 5-point rating scale (1 = not atak; excellent) how well they (a) were able to
self-assess hairdressing skills, (b) could fornaulearning needs, and (c) were able to select new
learning tasks.

All student interviews were taped and typed outdcaipts were analysed. Answers

concerning the reasons to use STEPP were assigrseddategories: (a) daily/weekly routine
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(e.g., “every Thursday | fill out STEPP with alktskills | practiced”, or “sometimes the teacher
reminds us to use STEPP, but otherwise | forgét))personal approach to direct own learning
(e.g., “I do not need STEPP to know what | do rightvrong or to think about what | will be
doing, | always used my agenda or know it by heart”“STEPP is like a guide who helps me to
think about what I did and will be doing”); (c) afity with computers (e.g., “l use my computer
a lot, especially for MSN or to check my email,tHeusually fill out STEPP too”, or “I do not
use my computer a lot so it costs me extra eftosvtitch it on to use STEPP”); (d) use of
STEPP to reflect on own learning (e.g., “l useit san see my weaknesses and can work on
those”); (e) use of STEPP as a checklist for exatians (e.g., “l use it to see what skills | need
to practice for my exam and what standards theg hawneet”), and (f) use of STEPP as a file
or diary (e.g., “l use it so my teacher can seetwhal last week”, or “I think it is nice to look
back in STEPP after one year or so to see how ldeas), what | did and how it went”).

The interviews were reread after assigning answecategories and students received a
score for each category depending on whether tidigated in the interview that this factor had
influenced their use of STEPP (score 1) or notrgs©). If the transcribed interviews did not
provide sufficient information to assign a scotedents were asked for additional information
and received a score based on this information.

Log files.To gather data on the actual use of STEPP, leg Vilere automatically
generated with information on (a) self-assessmeiarning tasks and the particular skills
relevant for these tasks, (b) formulated learniegds, and (c) submitted task selections. The
information from the log files was used to complateeach student the number of learning tasks

assessed per week, the number of skills assesstabgethe percentage of assessed skills for
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which a learning need was formulated, and the nummibactually submitted task selections over
the whole period of 10 weeks.

Supervisor interviewA semi-structured interview was conducted with sipervisor,
who was available for the weekly, voluntary supgiom meetings with the students. The
interview consisted of three parts pertaining jatie perceived usability of STEPP for coaching
purposes, (b) perceived effects of the use of ST&PPe quality of students’ SDL skills, and
(c) the number of supervision meetings each stugkenicipated in.

For the perceived usability of STEPP, one yes/restjon was asked whether STEPP
was seen as a useful tool to follow students’ gsgior not. In addition, the supervisor was
asked to explain which aspects of STEPP did ondtccontribute to monitoring progress. For
the perceived effects of the use of STEPP, thersigoe was asked one yes/no question whether
STEPP did or did not contribute to the developnoéstudents’ SDL skills and to explain her
answer. In addition, the supervisor was askeddzate on a 5-point rating scale (1 = not at all;
5 = excellent) how well each student was able Ya¢H-assess hairdressing skills, (b) formulate
learning needs, and (c) select new learning tas§&in, the supervisor was asked to explain her
answers. Finally, the supervisor was asked to atdithe number of supervision meetings that
were initiated by each student (ranging from a murn of 0 to a maximum of 10 meetings).
Procedure

Students first filled out the prior skills questi@ire. Then, they participated in an
instruction lesson in which the use of STEPP amfumctionalities were explained and explored.
During 10 weeks students worked in the on-demandanal setting and used STEPP to self-

assess their learning, formulate learning needssalect learning tasks. Students were free to
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sign up for the weekly supervision meetings. TheafSSTEPP was logged. After the 10 weeks
all students and their supervisor were interviewed.
Results

This section describes the results with regarthécactual use of STEPP, its usability,
and its effectiveness according to the studentgtagid supervisor.
Actual Use of STEPP

Comparison of the students’ responses to the iil@rguestions to their log files
indicated that all students answered truthfullythe hairdressing program, students performed
around three learning tasks per week, coveringtaiboee relevant skills each (e.g., washing
hair, cutting hair, communicating with the clierithe log files indicate that the median for the
number of assessed learning tasks per week isadgg = 10-1.00) and for the number of
assessed skills per learning task the median vi&sfhnge= 1.00 — 3.33). Thus, for assessment
purposes (reflection) STEPP is used to assesthi@sone task per week and the number of
skills assessed per task is less than two. Inmtleeview, students mention to use the portfolio
only once per week. They would update their padfat home or at school, depending on
available time and/or access to Internet at horaentost of the assessed skills (78 %) students
formulate learning needs in addition to the assesswf the performance using the predefined
standards. With respect to the use of STEPP fdoasis selection functionality (planning), the log
files indicate that the median for the number gktselections for the whole period of 10 weeks
was .50 ange =.00- 4.00). Thus, for task selection purposespleg), STEPP is used to make
a task selection only once every five weeks. Initlerviews students also indicate that they
mainly use STEPP for reflection purposes and thet tise their own diary to make their task

selections (i.e., write down when to perform wizeks).
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Perceived Usability of STEPP

Answers to the closed questions from the studeetview indicated that all 10 students
judged STEPP as easy to operate, the input scesesesy to interpret, and the output screens as
clear and informative. In addition, the supervisalicated that the overviews of STEPP
provided a good basis for the supervision meetihg#:a student has updated STEPP, together
we discuss the overviews. We start with the ovenoéassessed tasks and next we have a look
at the formulated learning needs. Finally we disadhe selected learning tasks. | provide them
with feedback on what | read and advise them ikssary. It is very efficient to discuss their
progress in this way.”

Students were grouped for each of the six factat aiccording to the interview data,
affected the use of STEPP. Two groups were composethctor; one group with students to
which the particular factor did apply and one tachkht did not. Table 1 presents per factor and
per composed group an overview of the median amgeraf the three variables indicating the
actual use of STEPP: Number of tasks assessedgads, wumber of skills assessed per task,
and number of submitted task selections for thelevperiod of 10 weeks. The percentage of
assessed skills per learning task for which a legmeed was formulated was not used as a
variable, because it did not provide an appropiiadeation of quantitative STEPP use. For
example, a student who assessed only two skill§@ntulated also two learning needs, would
receive a 100%-score on this variable. On the aopnta student who assessed 15 skills and
formulated 13 learning needs would only receiv®@%&core, whereas the latter used STEPP
more frequently and effectively.

Kolmogorov-SmirnoVZ tests were used to compare the groups of stuttemtsich a

particular factor did or did not apply (i.e., whettihe groups have the same continuous
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distribution). The tests show that the number sk$aassessed per week is higher for students
who indicated to fill out STEPP as part of a weeaklytine,z= 1.58,p < .05; for students who
filled out STEPP because they did not have a stpamgonal approach to directing their own
learning,z= 1.58,p < .05; for students who liked working with comgis,z= 1.45,p < .05, and
for students who mentioned to use STEPP to redlecheir progresg,= 1.29,p < .10. The
number of skills assessed per task is higher tatesits who indicated to like working with
computersz = 1.45,p < .05. In addition, students who mentioned tothgecomputer for

reflection also tended to actually submit a highercentage of learning tasks; 1.29,p < .10.

No significant differences were found for the fastpertaining to using STEPP as a checklist for
the examination or as a file for storing all penied tasks.

The influence of students’ prior hairdressing skdh the actual use of STEPP was also
investigated. Table 1 presents for students wigh ki = 5, Mdn = 1.25,Range= 1.00 — 3.00)
and low prior hairdressing skills £ 5 ,Mdn =.50,Range= .13 - .88) an overview of the
median and range of the variables that indicatdglmr use. Mann-Whitney tests show that
students with high prior skills assess less tasksyeek than students with low prior skilks:
-2.15,p < .05. In line with this, students also differthe number of visits they pay to their
supervisor (high prior skilldidn = 2, Range= 2-5; low prior skillsMdn = 6, Range= 3-10).
Students with high prior skills pay less visitstieir supervisor than students with low prior
skills, z=-2.23,p < .05. Thus, students with lower prior skills makere extensive use of
STEPP and pay more visits to their supervisor $ouis the overviews created by STEPP.

Furthermore, using a Spearman’s rank correlatisnitevas found that the number of
visits paid to the supervisor (maximum of 1 vist sveek, i.e., between 0 and 10 visits in total)

is positively related to the number of tasks assbper week;s = .88,p <.001, to the number
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of skills assessed per task,= .66,p < .05, and to the percentage of actual task setexts =
.68,p < .05.
Perceived Effectiveness of STEPP

To investigate whether frequent users of STEPPeperd other effects than infrequent
users, based on the number of tasks assessed @estudents were assigned to either a frequent
user grouprf = 5,Mdn = .60,Range= .60 - 1.00) or an infrequent user groap=(5, Mdn= .10,
Range= .10 - .30). The answers to the closed questiatisated that four out of five frequent
users perceived STEPP to positively affect theilitglo self-assess their performance: “...I now
know what | should pay attention to when evaluatmgwork”. Three out of five frequent users
indicated that STEPP helped them to formulate lagrneeds: “...the standards help you when
thinking about your learning needs”, and to makas& selection: “...the list of skills reminds me
of what | still need to do for my exams”. Only onérequent user indicated “...although | do not
use STEPP often, it does help me to self-assegsenigrmance and to think about what | want
to do next week”. The remaining infrequent useasest that they did not perceive STEPP to
contribute to the development of any of their SRlls because they already knew how to direct
their own learning, for instance, by stating thatl know by myself how well | am doing and
what | need to do for my exam”.

According to the supervisor, STEPP contributehéodevelopment of students’ SDL
skills. She explains that students who frequergly 8TEPP have a better understanding of their
strengths and weaknesses, know what standarde tohen assessing their performance, and are
very specific in selecting their learning tasks$atiag them to their weaknesses.

Table 2 presents for the infrequent and frequeatsuthe median and range of the quality

of self-assessments, formulated learning needsteamkdselections — split between student self
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ratings (top of Table) and supervisor ratings @otof Table). A Spearman’s rank correlation
test showed a significant correlation between theesvisor’s rating of the quality of students’
task selections and the number of assessed tasks86, p < 0.01). The supervisor’s rating of
the students’ learning needs also correlated \Wwegmuumber of assessed tagks (.64, p <

0.05). To investigate this correlation in more dekolmogorov-SmirnovZ tests were used to
compare the supervisor’s ratings for infrequent filequent users of STEPP. Frequent STEPP
users are rated somewhat higher on the qualitlyesf task selections than infrequent users (
1.27,p < .10), and frequent users are rated slightly érigin the quality of their formulated
learning needs than infrequent users (.27,p < .10). When asked to explain the higher rating
for the quality of task selections of frequent sse supervisor explains that these student
have a better understanding of all the standasgstiave to meet and the skills they need to
develop, and they use this information to base ti@ices on”. With respect to the quality of
formulated learning needs she explains thathe. quality of learning needs of the infrequent
users is lower, because they formulate their naeldss detail than the frequent users. The latter
have a better understanding of what is expected them and use this information to indicate
their learning needs. This makes their learningleeseful because they are formulated
specifically”.

As indicated above, some infrequent users stasgdhby did not perceive STEPP to
contribute to their SDL skills because they weready well able to direct their own learning.
We investigated if this was a legitimate reasomifairusing STEPP. A Wilcoxon signed ranks
test was used to compare the supervisor’s ratitigetstudents’ rating of SDL skills. The
analysis shows that their scores differ slighthfréquent users appear to rate themselves higher

than their supervisor: They especially overestiniagequality of their task selections= -2.032,
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p < .05). In addition, they tend to slightly overesdte the quality of their self-assessmeats {
1.86,p < .10). For frequent users, no differences betwieem own ratings and the supervisor
ratings of SDL skills were observed.

Because prior skills slightly influenced the useSGEPP, it was investigated if prior
skills also influenced perceptions of its effectiges. Comparing answers of students with high
and low prior skills, it appeared that one studeitito was an infrequent user) with low prior
skills did not perceive STEPP as contributing &® development of his SDL skills. The
remaining four students mentioned to perceive peséffects of using STEPP on their SDL
skills, because it informed them on the standdrdg had to meet, the skills they needed to
develop, and their progress on these standardskalied Two out of the five students with high
prior skills answered that STEPP was a helpful toohaking self-assessments, thinking
explicitly about learning needs, and selectingriesy tasks. The other three students did not
think STEPP to have any surplus value to their stvategies for directing their learning.

To sum up, STEPP was not frequently used, althdughs used more frequently by
students with low prior hairdressing skills thangdbydents with high prior hairdressing skills. Its
use is not influenced by the fact that it is tofficlilt to use, because all students and their
supervisor indicated that STEPP is easy to oparadehat it is informative. Factors that did
influence its use, as indicated by students, argne building, affinity with computers, the
absence of a strong personal approach to directimglearning, and use for purposes of
reflection. Use of the portfolio was perceived logtbfrequent users and the supervisor as a
contribution to the development of SDL skills. kidétion, the supervisor rated the SDL skills of
frequent users higher than the SDL skills of infrexat users, and stated that the frequent users

formulated better learning needs and selected apeopriate learning tasks.
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General Discussion

On-demand education in secondary vocational educaffers students the opportunity
to adapt learning tasks and particular aspectseofearning environment to their needs, but at
the same time it demands from students to direit dwn learning. Unfortunately, research
results reveal that SDL skills of students who esézondary vocational education are not well
developed. In agreement with this finding, studémisur study also reported to feel not well
prepared to function effectively in on-demand edioca and the supervisor reported several
examples of students who failed to appropriateliydiesct their learning. Thus, support and
guidance is needed to develop at least three B&dicskills on which on-demand education
makes an appeal: Assessing own performance, fotimgllearning needs, and selecting learning
tasks. A promising approach to support studentiserdevelopment and effective use of SDL
skills is to provide them with useful informationdatools by means of a development portfolio.
Based on an analysis of problems students encowitteperforming SDL skills, guidelines for
the design of such a portfolio were formulated.

These guidelines were used to design STEPP, ebasdd development portfolio which
was implemented in a hairdressing program in semoational education. The portfolio has
three functionalities directly related to the thbeesic SDL skills. First, STEPP informs students
on relevant performance standards and provides @ramssessments that apply those standards.
All standards are explained and illustrated iniatidnary”. It also provides tools to easily
assess all skills that are relevant for particldarning tasks and to monitor progress on those
skills. Second, STEPP prompts students to formigaieing needs in their own words, and it
provides tools to keep track of those learning se&dird, it informs students on the metadata of

learning tasks, such as their difficulty, authatyjcand available support and guidance, and
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provides tools supporting a systematic selecticiutire tasks. In addition to these three
functionalities, a fourth functionality pertainsttte generation of summaries and overviews that
give an impression of overall progress and proeitasis for supervision meetings.

The case study revealed that making STEPP availalle on-demand hairdressing
program does not automatically result in its reguke. Examination of factors influencing the
actual use of STEPP indicates that the low frequehcse cannot be attributed to usability
problems because all students think STEPP’s taeleasy to operate and the presented
information is clear and understandable. The fraqu@f use seems to be related mainly to
student characteristics. Students with relativédy lprior hairdressing skills do not use STEPP
to direct their own learning. These students refhat they are already familiar with the
performance standards and already developed ar@aigoproach to direct their own learning,
which makes the use of STEPP more like a burdemdhaaid to them. According to the reports
from their supervisor, however, the positive petimes of these students on their SDL skills are
at best partially justified. Whereas the supervsmifirms that students with high prior
hairdressing skills are able to assess their owfopeance, their ability to select suitable
learning tasks is considered to be low, that sy thften select tasks that dot match their
learning needs. Compared to high-prior skills stuslestudents with low prior skills appreciate
using STEPP much more, because it provides themneiv information (e.g., performance
standards) and a structured approach to directdkei learning.

Not surprisingly, another factor with a positivéeet on the frequent use of STEPP is
making its use part of a weekly routine. Right frtma start of the educational program, its use
should therefore be clearly embedded in the edutatprocess and be monitored (e.g., with

fixed times for updating it, consulting it in supEion meetings, etc.). Embedding the use of the
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portfolio in the educational process will help stats build routines of which the use of the
portfolio is an essential part, enhancing the chdhat it will still be used if monitoring

decreases. The study also shows that the numivsitsf paid to the supervisor is positively
related to the number of tasks assessed, numiséilisfassessed per task, and the percentage of
actual task selections. It could be concluded ftioisithat it is important for students to act
according to a routine, in which both the use cEBP and the weekly meetings with the
supervisor are incorporated.

Furthermore, the degree to which students havadyrdeveloped their SDL skills might
be taken into account. Students with well develdpBd skills, according to their supervisor
and/or teachers, might be allowed to use the gartio a less detailed manner, for instance, by
reflecting on a longer period of time (e.g., 3 awdeks) and planning more learning tasks ahead,
or by reflecting only after experiencing difficis rather than reflecting on each learning task.

To conclude the discussion of factors influencimg tise of STEPP, it should be
mentioned that students who find the portfolio hdlpo reflect on their past performance and
students with affinity with computers use it relaty frequent. This supports the claim of
Tartwijk et al. (2007), already discussed in thiedduction, that the purpose of a portfolio
should be made clear to students beforehand ahththamust be made familiar with its
working in order to reach an effective implemematiThus, students should be trained in the
use of the portfolio and be explained that its psgpis to help with reflection, in such a way that
learning needs can be identified and suitable éutasks to meet these needs might be selected.
As a result, the portfolio should be perceived foglents as an aid or even a necessity to be able

to perform well in on-demand education.
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Our study also reveals the importance of supemigieetings, in which students are
provided with feedback and advice on the progregerted in their portfolio. This confirms
Tillema and Smith’s concern (2000) that often ifisignt attention is paid to delivering
feedback on portfolio information. Unfortunatelypervision meetings were not recorded in our
study. This limitation makes it difficult to drawrrh conclusions about the characteristics of the
information provided during these meetings, anduabow this information contributed to the
positive attitudes students reported towards thesetings and to the development of students’
SDL skills as reported by the supervisor. In futtggearch, an in-depth analysis of supervision
meetings should provide more insight in these ssue

Other limitations of the case study pertain toghmll number of participants, the low
usage of the portfolio by students in both condsicand the short period of data collection. With
regard to the number of participants, it shouldlear that follow-up studies must use more
participants and stronger experimental designsio grore insight in the mechanisms
underlying effective portfolio use. Relevant vatesbto study pertain to the specific design
characteristics of the portfolio, different waysetmbed the portfolio in the educational process,
and to its use in supervision meetings as welhastudent-supervisor ratio that is desirable in
on-demand education.

With respect to the low usage of the portfolio @ngral, a consequence of not making
the use of the portfolio compulsory in this cas&lgt results should be interpreted with caution.
Student characteristics and environmental factoghthalso have played a role in the positive
effects on the SDL skills of the frequent user grda future research the use of the portfolio
should be made compulsory and integrated in theattunal process of the school to assure

frequent use by all participants.
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With regard to the duration of the case studypeod of 10 weeks is relatively short to
expect substantial progress on -the highly compBBt skills. Longitudinal research is needed
to give students better opportunities to become@oted with a new learning environment (i.e.,
SDL in on-demand education supported by the usepairtfolio), and to reach a better
understanding of the developmental processes of skibls. Furthermore, using longitudinal
research, the critical process of scaffolding SBuld be further investigated. This should
provide practical guidelines for gradually handowgr more and more responsibilities over the
learning process to students.

Concluding, this article showed that in order tdke# successful, the use of a portfolio
in on-demand education should be seamlessly irtesjra the educational process, and best be
made compulsory so that regularly updating it beepmnroutine for all students. In addition,
portfolio use is best complemented with regulaingsitled supervision meetings in which
progress reports are discussed and feedback areadwgiven on the development of domain
skills, SDL skills, and effective portfolio use.&8lding should be used for both portfolio use,
for instance by reflecting on and planning for emsingly larger time periods, and supervision
meetings, for instance by gradually decreasingtheunt of meetings. But most important, this
study provided more insight in how the use of depeient portfolios offers a promising
approach to promote the development of SDL skillsri-demand secondary vocational

education.
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Figure Captions
Figure 1 Self-assessment and formulation of learning néaugionality in STEPP: Overview
of skills (left column), standards (table) for perhance assessment, and possibility to formulate
learning needs (textbox).
Figure 2 Task selection functionality in STEPP: Overvielskills (left column), table to
indicate the selected task(s) in terms of skilleleof support, authenticity and learning needs,
and options to view all formulated learning neead the previous task selection (right).
Figure 3 An overview page in STEPP: All assessments bgsaessors (right) of the

performance on one particular task (left). F= fa#satisfactory, V=very good.
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Table 1

Overview of Actual Use of STEPP for Students Grduper Indicated Factor and Prior Skills

Routine Personal Affinity with Reflection Exam Checklist File Prior Skill
approach to computers
SDL

No Yes No Yes No Yes No Yes No Yes No Yes Low High
(n=5) (n=5) (n=5) (n=5) (n=38) (h=7) (n=4) (h=6) (n=6) (n=4) (=8) (=2) (n=35) (n=59)
Mdn  Mdn  Mdn Mdn Mdn Mdn Mdn Mdn Mdn Mdn  Mdn Mdn Mdn Mdn
Range Range Range Range Range Range Range Range Range Range Range Range Range Range

# Tasks .10 .60* .60* .10 .10 .60* .10 .60** .20 .70 .30 .60 .60* .10
Assessed .10- .60- .60- .10-.30 .10 - .30- .10-.30 .30- .10-.60 .30- .10- .60-.60 .30- .10-.60
per Week .30 1.00 1.00 .10 1.00 1.00 1.00 1.00 1.00

# Skills 1.00 117 1.17 1.00 1.00 1.33* 1.00 1.25 1.08 123 111 2.25 1.33 1.00
Assessed 1.00- 1.10- 1.10- 1.00- 1.00- 1.10- 1.00- 1.10- 1.00- 1.10- 1.00- 1.17- 1.10- 1.00-
per Task 233 3.33 3.33 2.33 1.00 3.33 1.33 3.33 3.33 233 233 3.33 3.33 2.33

# 0.00 1.00 1.00 0.00 0.00 1.00 .00 1.50** .00 .20 .50 .50 1.00 .00
Submitted .00- .00- .00- .00- .00 - .00- .00-.00 .00- .00- .00- .00- .00- .00- .00-
Task 2.00 400 4.00 2.00 .00 4.00 4.00 1.00 4,00 4.00 1.00 4.00 2.00
Selections
per 10
Weeks

*=p<.05

** = p<.10
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Table 2

Perceived Effectiveness of STEPP
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Infrequent Users Frequent Users Total Group
(n=5) (n=5) (N=10)
Student Interview — 5-Point Self-Rating Scales
(1 = Very bad, 2 = bad 3= good/bad, 4= good, 5ry geod)

Mdn Range Mdn Range Mdn Range
Quality of Self-assessments 5 3-5 4 4-4 4 3-5
Quiality of Formulated Learning Needs 5 3-5 4 4-4 4 3-5
Quiality of Task Selections 4 4-5 4 3-4 4 3-5

Supervisor Interview - 5-Point Rating Scales

Mdn Range Mdn Range Mdn Range
Quality of Self-assessments 2 2-4 4-4 2-4
Quiality of Formulated Learning Needs 3 2-4 4-4 2-4
Quality of Task Selections 2 2-3 4 3-4 3 2-4
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Figure 2
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Figure 3
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