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Abstract 

An ePortfolio is an evolving electronic resource that acts to record and store 
the artefacts of learning and reflections for an individual learner. It may reflect the 
progression of a student’s learning process or it can testify to the level reached. 
This thesis analysed the longitudinal use of an electronic portfolio in craft studies 
for a period of six years (2013-18) from the 3rd grade until the end of the 8th grade, 
excluding the 7th grade. The study was implemented in three parts containing 
seven year-long iterations and as the method was developed during the iterations 
the setting was defined to be educational design research. The participants, 
comprehensive school students (ages 9 to 14 years), traced their craft process 
activities by photos, narratives and recordings. The content of ePortfolios also 
contained assessment, which was implemented by the learners themselves, by 
peers and by the teacher. 

In the first part, the functions and the benefits of the ePortfolio method were 
emphasized and general user experiences based on pupil interviews (N=38) were 
outlined. Data-driven content analysis with a summative approach was used to 
analyse these interviews. The results indicated that an ePortfolio (realized through 
the iPad application, Book Creator) is a workable method in craft education. The 
ePortfolio is experienced as a natural part of the work process if deployed during 
the early school years. The identified key functions were collection and 
management of information, communication and verification of development. 
The experienced benefits were related to supporting the working process; 
activities documented by ePortfolio appeared to operate as stimuli to the memory 
and elicited rehearsing of concepts in a way that deepened the understanding of 
the past experiences and synchronized activities. The ePortfolio method offered a 
balanced opportunity to investigate design and the making process in assessment. 
Despite being based on the pupils’ experiences, the results were relevant and 
useful for teachers when improving their pedagogical practices. 

In the second part the data comprised of the textual and visual content of the 
students’ (N= 38) ePortfolios. The content of students’ ePortfolios were analysed 
and conceptualized through qualitative data-driven content analysis. Atlas.ti and 
SPSS softwares were applied to organize and visualize the data. The results 
indicated that the most emphasized areas in the textual content of students’ 
ePortfolios were a combination of the process and free learning reflection. The 
process aspect was also dominant in the documented visual images in the 
ePortfolios. The results confirmed that if ePortfolios are used in a flexible way 
with appropriate, open assignments, variations on use and the end-product are 
self-evident. The ePortfolio method enables an individual and versatile learning 
reflection, which can be used as evidence of learning or as support for learning – 
including the required elements for each function. 



 

In the third part the data contained a six-year-long tracing of learning and the 
final interviews (n=8), which took place in late spring 2019. The interview focused 
on students’ experiences of the eportfolio method and its fundamental elements 
and finally, its development. The longitudinal textual content was conceptualized 
by applying Anderson and Krathwohl’s “Taxonomy for Learning, Teaching, and 
Assessing”, and analysed with a qualitative theory-driven content analysis. The 
results indicated that the students’ knowledge type was transformed from versatile 
to a more limited one, and cognitive process levels were transformed from 
concrete to a more abstract level. The interview data confirmed these findings and 
interviewees described the changes in their focusing when tracing their own 
learning processes. The essential elements were visual and textual content, 
communication and metacognitive knowledge. Suggested improvements were 
divided into three themes: technical and platform issues, and practical 
functionalities. The implications drawn were linked with the ePortfolio’s 
pedagogical foundation and the chronological development of the method. 

Diverse functions and benefits helped provide the answer to the main research 
question of the ePortfolios’ pedagogical dimensions: memory and communication 
support, learner-centred activity to consolidate the ownership of the learning 
process and the versatile use of technological tools to train ICT skills, and more 
general skills. The long-term progress showed the transformation of knowledge 
type and cognitive process and that the model of progress in ePortfolio usage 
simulates development. 

 
Keywords: ePortfolio, craft education, documentation, experiential 
learning, content analysis, taxonomy 
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ePortfolion pedagogiset ulottuvuudet käsityön opetuksessa  

 
Tiivistelmä 

Sähköinen portfolio (ePortfolio), kokoelma digitaalisia artefakteja oppimisen 
tueksi, tähtää kommunikoinnin lisäämiseen ja mahdollistaa sekä kokemuksen 
jakamisen että sen uudelleentarkastelun. ePortfolion dokumentoitu sisältö 
mahdollistaa paluun oppijan aiemmin taltioimaan oppimistapahtumaan ja 
todentamaan oppimisen kautta saavutettua osaamisen tasoa. Tässä tutkimuksessa 
tarkasteltiin kuudelle vuodelle sijoittuvaa ePortfolion käyttöä ja sen soveltuvuutta 
käsityön opetuksen kontekstissa. Tutkimusajanjakso ajoittui kolmannelta luokalta 
kahdeksannelle luokalle (2013–2018). Tutkimushenkilöt (peruskoulun oppilaat, 
iältään 9–14-vuotiaat) dokumentoivat oppilaslähtöisesti käsityön prosessiaan 
valokuvien, kertomuksien ja nauhoituksin avulla iPad applikaatioon nimeltään 
Book Creator. Portfoliot sisälsivät myös arviointia: itse-, vertais- ja opettajan 
antamana.  

Tämä kasvatuksellinen design tutkimus (EDR) koostui kolmesta 
osatutkimuksesta, joiden keskiössä olivat oppijoiden kokemukset (osa I), 
oppijoiden tuotokset (ePortfoliot) (osa II) ja tuotoksissa tapahtuneet muutokset 
(osa III). Tutkimuksen tiedonkeruun muodot vaihtelivat haastatteluista 
(Stimulated Recall & puolistrukturoitu teemahaastattelu) portfolioiden 
analysoitiin (laadullinen aineistolähtöinen sisällön analyysi ja Anderson & 
Krathwohl (2001) oppimisen, opettamisen ja arvioinnin taksonomia). 
Tutkimuksen (Osa I, N=38) tulokset osoittivat, että ePortfolio koettiin toimivaksi 
menetelmäksi, jonka keskeisiksi käyttötarkoituksiksi nousivat tiedon kerääminen 
ja sen käsittely, kommunikointi ja kehittymisen todentaminen. Keskeisiksi eduiksi 
mainittiin oppimisprosessin tukemisen osa-alueet: muistin harjoittaminen ja 
opeteltavien käsitteiden kertaantuminen ja syvemmän ymmärryksen 
rakentaminen. Puolestaan analysoitaessa ePortfolioiden tekstuaalista ja 
visuaalista sisältöä (Osa II, N=38) havaittiin selkeät neljä painotusaluetta: 
prosessi, produkti, vapaa ja muodollinen reflektointi. Tekstisisällössä niistä 
suosituin oli prosessin ja vapaan reflektoinnin yhdistelmä. Myös visuaalisen 
sisällön keskiössä oli prosessi. Tulokset vahvistivat olettamusta, että ePortfolio, 
käytettynä sopivan löyhin ja avoimin tehtävänannoin, mahdollistaa yksilöllisen, 
rikkaan ja monipuolisen reflektoinnin, jota voidaan käyttää sekä tukemaan 
oppimisprosessia että monipuolistamaan arviointia. Edellyttäen tietenkin, että 
molempien osa-alueesiin kuuluvat elementit löytyvät aineistosta. 



 

Tarkasteltaessa kuuden vuoden painotusalueita taksonomian (Andersson & 
Krathwohl, 2001) avulla (Osa III, n=8) havaittiin varhaisten vuosien 
kognitiivisten prosessien painottuvan konkreettiselle tasolle (muistaminen) ja 
myöhempinä vuosina siirtymistä abstraktimpaan suuntaan (soveltaminen). 
Muutos tiedon lajeissa oli puolestaan monimuotoisemmasta kapea-alaisempaan. 
Loppuhaastattelun (2019) tulokset tukivat tätä tiedon lajin kuvailtua havaintoa. 
Keskeisimmiksi elementeiksi haastattelussa nousivat kuvallinen ja sanallinen 
sisältö, kommunikointi ja metakognitiivinen tieto. Suositellut muutokset jaettiin 
kolmeen ryhmään: teknisiin, alustaa koskeviin näkökohtiin ja käytännön 
järjestelyihin.  

Vastauksena tutkimuksen pääkysymykseen ePortfolion pedagogisista 
ulottuvuuksista voidaan todeta, että ePortfoliot ovat oppimisprosessia tukevia, 
oppijalähtöisyytensä vuoksi vahvaa prosessin omistajuutta herättäviä ja 
monimuotoiseen toimintaa soveltuvia teknologisia apuvälineitä. Tutkimuksessa 
pystyttiin todentamaan vuosien aikana tapahtuvaa muutosta, jota mallintamiseen 
laadittu ePortfolion käytön kehittymisen kehys pyrkii avaamaan. 

 
Avainsanat: ePortfolio, käsityön opetus, dokumentointi, 

kokemuksellinen oppiminen, sisällön analyysi, taksonomia 
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1 Introduction 

Learning, a process of gaining knowledge and experience, is a unique and 

individual event.  My deepest interest as researcher and teacher, lies in this 

comprehension and the acts learners do in their learning activities. In previous 

literature the main emphasis has been on learning results not the process nor its 

decision-making. As a research subject this interpretation of experiences and their 

influence on one’s further actions are challenging to examine. It is demanding to 

succeed in capturing these passing, fast-moving, individual and unique events. 

However, in this thesis, an electronic portfolio (hereafter ePortfolio) has been 

applied to monitor these working activities and thus illustrate the working process 

for detailed inspection. In this respect, the journey is more fascinating than the 

reached goal, even though both have their relevance in the matter. 

The use of modern technological tools and having access to technologies 

enables one to participate effectively in society (ICILS, p. 5). The Finnish national 

core curriculum established by the Finnish National Agency for Education (FNAE) 

emphasizes schools responsibilites for providing equal opportunities to learn basic 

knowledge of technology and to use technology as civics as part of multiliteracy, 

irrespective of age, gender and social background (FNAE, 2014; see also Järvinen 

& Rasinen, 2015). Equally, the core curriculum for craft education highlights the 

use of ICT tools and documentation of the process as well as production and 

division of information as one of the learning objectives (No. 6). The acceptance 

of technology as part of the school routine is fundamental to successful 

implementation of digital tools with teachers (Kyllönen, 2020); positive 

experiences develop one’s digital identity and digitalpedagogical skills. 

According to Järvinen & Rasinen (2015), students’1 attitudes towards technology 

have been shown to be positive. Students expressed the idea that technology 

improves the quality of life, promotes sustainable development, and the majority 

(80%) do not try to avoid it in their daily lives (Järvinen & Rasinen, 2015). 

 
1 In this thesis summary I use the word ”student” and the word ”pupil” synonymously. 
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Acceptance should be integrated with the discovery of novel and renewed 

instruments, to utilize technology and benefit from the diversity it provides. The 

focus of my thesis, the implementation and developing of the ePortfolio method, 

is directly connected with practice and the elaboration of the method as a 

technological tool. It is not based on a constructed test setting, for which 

educational research is often criticized (van den Akker et al., 2006).  

The first key concept in my thesis is the ePortfolio. This ambiguous concept 

has been defined most commonly by the purpose, through the process, or through 

the final outcome (Kimball, 2005; Kimbell, 2012; Carmean & Christie, 2006; 

Barrett, 2007; Barrett & Carney, 2005; Balaban, 2010). The outcomes also vary 

significantly: the setting, the implementation, the extent and the object, to define 

a few dividers (e.g., Kimball, 2005). An ePortfolio in this thesis is defined as a 

tool, as a method and manifold, as a pedagogy. The instrument is for learners and 

instructors to monitor, support and assess the learners’ development.  The 

documented reflections are from concurrent, retrospective and prospective events 

(Saarinen et al., 2017; 2019; 2021). 

The second key concept is the content of the ePortfolio. The concept can be 

determined with several similar concepts. A craft learning activity describes 

learner activity and an epistemic artefact (Hakkarainen, 2009) highlights the 

learner’s knowledge creation. These concepts were employed in my thesis to 

describe the twofold content: to capture the action and the epistemic proportion. 

In Kafai and Luis’s interpretation, on the other hand, computational 

communication and reflection derived from computational thinking (Kafai et al., 

2020; Lui el al., 2019) supports the maker’s learning processes (e.g., the 

articulation to concretize abstract concepts) and metacognition (the ability to 

organize one’s own learning). These described processes are fundamental in craft 

education as well in maker-centred learning (e.g., Seitamaa-Hakkarainen & 

Hakkarainen, 2017). Further, Mylläri et al. (2011) used students’ pedagogical 

thinking concept (Byman & Kansanen, 2008) when investigating ICT’s 

pedagogical role and rationale in the school context. They researched the 

acceptance of ICT tools and their impact on learning. These three definitions 
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emphasize versatile interpretations, highlighting either the process, the final 

outcome of learning, or taking a more instrumental view.  

The third key concept is a learning experience. Kolb’s theory of Experiential 

Learning (1984) supports my observations of the practice and was applied in this 

thesis.  According to Kolb (1984), experience is transformed through reflective 

observation, conceptualization and is finally applied to active experimentation 

(see also Matar & Al-Harithi; 2016). Learning is defined as a process of varying 

conceptions (Bowden & Marton, 1998). Learners actively select, assimilate and 

accumulate new ideas and feelings to create a vast and flexible network (Moon, 

2004). Digital technologies, according to Säljö (2010; see also Hillman & Säljö, 

2016), support and transform the way we learn and interpret learning. The 

institutional definition of learning has been formed from the initial reproductive 

to the transformational and according to the latest interpretation learning is a 

performative activity (Ibid.). Technological tools have released learners from 

preserving learning outcomes to refining them (Säljö, 2010). 

ePortfolios have been explored mainly focusing on either developing the 

ePortfolio assigment or implementing the method, and the number of participants 

has varied from limited case studies to nationwide implementations. As a model 

of developing ePortfolio assignment, I have chosen a unit of e-textiles in a high 

school content (Lui, Fields & Kafai, 2019; Lui, Walker, Hanna, Kafai, Fields & 

Jayathirtha, 2020). In their studies, maker-portfolios were explored, and the 

findings indicated a need for a clearer structure, more support with the diverse 

content creations and earlier scheduling for reflection and assessment. These three 

pedagogical proposals concerning assigment development validate the portfolio 

pedagogy, assessment practices and the level of communication. As a model of 

ePortfolio implementation, I have chosen a case study at primary school level with 

8-year-old pupils (14 participants) (Theodosiadou & Konstantinidis, 2015). The 

study had a twofold aim: to implement a research with a follow-up structure and 

to investigate ePortfolios for domestic use. The data consisted of students’ 

portfolios (a 4-month period), parental questionnaires and teacher interviews. 

Obvious benefits were observed: progress in writing, inprovement in 
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communication and collaboration, strengthening of pupils’ self esteem and 

increased collegial reforming.  The researchers provided a model for ePortfolio 

implementation (applied from Barrett, 2010). The previous publications have not 

sufficiently acknowledged the pedagogy and implementation of long-term 

research in basic education level and therefore, the setting and the data of this 

study were unique.  

Next, the theoretical frame is investigated and defined through three areas: first 

the digitalization is examined in a pedagogical context, second the ePortfolio in 

an educational context and third, the learning through an experience in craft 

education context. After the theoretical frame, the materials and methods as well 

the three sub-studies are examined. The aim of the first study was to capture the 

practices of the method (user experiences, functions and benefits) with a 

stimulated recall interview method after a three-year period.  The aim of the 

second study was to explore areas of documentation and the interrelated areas. 

Finally, the aim of the third study was to observe long-term use and triangulate 

the findings with users’ recommendations of improvements. The purpose of the 

summary, based on the findings of this study and the theoretical literature, is to 

frame the elements, possibilities and requirements to consider when implementing 

ePortfolios in education. A balanced model was developed to understand the 

process of learning based on the collected evidence. 
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2 Digitalization in pedagogical context 

2.1 Capturing digitalization 

Digitalization or digital transformation as a phenomenon and as a development 

section in the educational field, has raised and continues to raise a lot of discussion 

worldwide. Digitalization as defined by Brennen and Kreiss (2014) is the adoption 

or increase in the use of digital or computer technology. In Finland altogether 

2,900 projects with a budget of 280 million euros have been conducted during the 

years 2007-2018 to enhance digitalization in teaching and learning environments 

(Inspection report of NAOF 7/2019). The report reveals that with an inadequate 

knowledge base the effective steering of the digitalization process is demanding: 

the digital phenomenon in basic education is a relatively new (from the 

millennium) and complex entity and therefore information and knowledge 

management is still undeveloped. Tanhua-Piiroinen et al.’s (2019) publication 

Comprehensive Schools in the Digital Age analyses the state of digitalization 

(environment, competences, utilization and national equality) and its 

impressiveness through a two-year follow-up study (see also the interim report 

Kaarakainen et al., 2017). The findings highlight slow progress in strategic work 

and a more goal-oriented extract can be discovered, though differences between 

municipalities were also observed. In addition, Tanhua-Piiroinen et al. (2019) 

highlight the concept of future citizenship, which requires versatile digital 

competences which basic education should provide to each of us equally. One of 

their proposals for action is to increase student-led production and the sharing of 

self-produced content in order to implement longitudinal follow-up research of 

digitalization. More on international research on digitalization follows in chapters 

2.2 and 2.3. 

Developmental projects regarding digitalization have also been carried out by 

the Helsinki City Education Division: one of which from 2010 became a basis of 

this dissertation. The aim was to develop usage of a digital tool to pedagogically 
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support one’s own teaching. The city project provided tools (eight iPads for 

documentations) and time to develop the needed instructional guidance. In 2015 

the second city-level Helsinki Digitalization programme 2016-2019 

(https://www.helsinkioppii.fi/fi/digitalisaatio/digtalisaatio-ohjelma/) was 

launched where ePortfolios played a significant role. ePortfolios were one of the 

main pedagogical changes when implementing the new curricula. According to 

the programme’s predetermined goal, every student in Helsinki would have an 

experience of using an electronic portfolio in at least one subject. The goal of the 

digitalization programme was to create good future learning containing among, 

other things, students’ active role as learners, comprehensive skills for future 

citizenship and a participatory world view. The programme also included aims to 

strengthen the infrastructure and adjustments in working culture. 

2.2 Digital competences 
Digital competences are a set of knowledge, skills and attitudes that are 

required when using ICT and digital media (Ferrari, 2012). Digital competence 

itself has multiple interpretations (Ilomäki et al., 2016), however, the four core 

areas are widly accepted: technical abilities, meaningful practices, healthy 

criticalness and participation. Ferrari’s (2012) approaches are to do with 

functionality: technical (operations), cognitive (problem solving, information 

management, knowledge creation) and social (communication, sharing). The 

European Commission (2010b) named digital competence as one of the eight 

recommended key competences for lifelong learning.  

ICILS’s (International Computer and Information Literacy Study’s) Preparing 

for life in a digital world study (2013 and 2018) evaluates students’ ability to study, 

work, and live in a digital world (Fraillon et al., 2019). ICILS co-operated with 

the IEA (International Association for the Evaluation of Educational Achievement) 

and implemented a study in 12 countries, including altogether 46 561 students and 

26 530 teachers. The first study (2013) focused on students’ computer and 

information literacy skills (CIL) and the latter (2018) concentrated on the 

alteration between 2013-2018 in students’ computational thinking (CT) skills 



Auli Saarinen 

20 

(problem solving in a real-world context operationalized with a computer) 

(Fraillon et al., 2019; Fraillon et al., 2013). According to CIL’s (e.g., use of 

computer technologies) study a fifth of students did not achieve the requirements 

of the first ICT basics (a functional working knowledge of a computer as a tool). 

Level 1 and level 2 (direct instruction with basic tasks) gathered a quarter each, 

level 3 (independent action) a fifth, and only two percent for level 4 (analytical 

action).  

Digital competences are also observed also in the Finnish National Core 

Curriculum for Basic Education (FNAE, 2014). Two of the seven transversal 

competences are linked to digital competences (multiliteracy and ICT 

competence). Multiliteracy contains the ability to practise skills in different 

multimedia or in traditional learning environments. ICT competence consists of 

understanding user policies, and the safe and responsible use of technology in the 

collaborative and networking learning process. The latest project (2020-2022) 

from FNAE Uudet Lukutaidot - (New Literacy Skills) aims to strengthen ICT 

skills, computational skills and media literacy. Skills in these areas, according to 

FNAE’s latest inquiry (2019), were tenuous and regional variation was extensive 

among basic school students. 

 

2.3 ICT uses in the classroom 
 

ICT use is observed through three concepts in this thesis: ICT resources, ICT 

skills and ICT attitudes. Resources of digital equipment can be measured by 

counting users per device. eEurope 2002 and 2005 Surveys showed the variation 

of ICT equipment (broadband and computer) in 27 European countries (Korte & 

Hüsing, 2006) and the results revealed remarkable differences in the number of 

computers and internet accesses. In Denmark, Luxemburg, and the Netherlands 

only 4 to 5 pupils needed to share a computer but in countries such as Lithuania 

and Poland the number was as high as 17. The ICILS study (2018) confirmed the 

variation of the availability of ICT tools in schools among the participating 

countries. The internet broadband access varied significantly: Estonia and 
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Denmark had the highest at 95%, whilst Poland (28 %) and Greece (13%) had the 

lowest (Korte & Hüsing, 2006). The study indicated the alteration of the 

computers’ location: instead of computer labs, devices assist teaching in 

classrooms (from 2001 (28%) to 2006 (68%) (Korte & Hüsing (2006). This 

development is similar to the trend towards portable technology.  

A two-year follow-up study in Finland revealed teachers improved (self-

reported) digital competences, but the students’ competences were unchanged 

Tanhua-Piiroinen et al.’s, 2019). National and international studies have 

confirmed that students’ active role in using technology in school has not yet been 

fulfilled (Tanhua-Piiroinen et al., 2019; Wastiau et al., 2013). However, ICT use 

out of school has been extensive and might have had an effect on their digital 

confidence (Wastiau et al., 2013). Teachers’ ICT use and its role as a motivator in 

classrooms has been examined in Turkey ( , 2016). Here teachers 

focused mainly on accessing the web, (76%) enriching the teaching and presenting 

the lecture content (97%). The use of ICT was conservative, the teacher being the 

active user (94%) and the students being the audience (97%). A minority (10%) 

of teachers reported that they acted as a facilitator of student’s ICT use and less 

than one fifth were creators of their own material (Ibid.). The ICILS 2018 study 

had parallel findings with earlier studies regarding the use of ICT: only one out of 

five students used ICT daily for school-related purposes and three out of five at 

least once a week. The findings of teachers’ ICT use were modest: less than half 

of the teachers used ICT tools frequently with teaching. Teachers were uncertain 

about online use and overall ICT use in classroom was limited.  

Finally, we come to the role of attitudes. According to the report Survey of 

schools: ICT in Education 2013 (a continuation of the eEurope 2002 and 2005 

surveys) students’ use of ICT for learning is related to three crucial factors:  

teachers’ confidence level in their own ICT use, teachers’ opinion about the 

relevance of ICT use and students’ access to ICT at school (Wastiau et al., 2013). 

The high levels of infrastructure had no overall relationship with the use and 

attitudes towards ICT, but a lack of confidence or a positive attitude decreased the 

use more than low equipment provision (Ibid. see also Barrett, 2007). A 
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conclusion in the ICT in Education 2013 report listed the right mix of elements to 

achieve a digitally high-quality learning experience (Wastiu et al., 2013). The 

report contains three sections: digitally supportive schools (policy), digitally 

confident and supportive teachers (professionally developed), and digitally 

confident and supportive students (access to/ use of ICT). Teachers’ digital 

training in teacher education and the need for manifold further training (general 

technical issues and subject-specific pedagogical issues) were also highlighted 

(Ibid.). 
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3 ePortfolio in education  

3.1 General overview of the concept ePortfolio 
Pedagogical theory behind portfolios dates back to the early stages of portfolio 

movements. Portfolios, a method of authentic assessment, were developed to act 

as a counterbalance to standardized testing (Kimball, 2005; Barratt, 2007). 

Students’ deep reflection on their learning experiences create their learning stories 

for their ePortfolios. These individual stories distinguish portfolios from the 

traditional momentary testing culture (see also Yancey, 2001). ePortfolios’ four 

pedagogical principles are: reflection, process, connection, and activation (e.g., 

Kimball, 2005; Yancey, 2001). Reflections contain reconsidering and 

narrativizing the learning experience retrospectively, concurrently and prospectly. 

Process makes the learning visible through collected artifacts and thus provides a 

“deeper picture of the learner” (Kimball, 2005, p. 437). Connection refers to 

knowledge contruction; collected artifacts create a coherent sense of learning 

experiences. Finally, activation emphasizes students’ dynamic involvement in 

creating a learned self (take control and be responsible). Kimball (2005) examines 

critically market-driven enterprise-level database systems. In a generic sense these 

are file management schemes and do not trace portfolio pedagogy principles or 

trace them poorly. Standardization shifts the power to the teacher, makes the 

learner a user (not an author), makes the learner more passive and the process 

becomes static and imitative (instead of dynamic and individual) (Ibid.). 

The concept of the ePortfolio can be defined by the character of the process 

(e.g., working portfolio, reflective portfolio, presentation portfolio) or by the final 

outcome or usage (e.g., assessment portfolio referring to accountability, learning 

portfolio referring to story and competence portfolio referring to marketing), but 

most commonly by the purpose of using it  (e.g., assessment, showcase, 

development or hybrid portfolio) (Kimball, 2005; Kimbell, 2012; Carmean & 

Christie, 2006; Barrett, 2007; Barrett & Carney, 2005; Balaban, 2010). The first 

ePortfolios appeared in the educational field in the mid- 80s (Lorenzo & Ittelson, 
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2005; Barrett, 2007; Farrell, 2020) and are mainly used to improve students’ 

learning processes, enrich learning experiences and to support assessment (Amaya 

et al., 2013; Barrett, 2007; Jimoyiannis, 2013). ePortfolios are relatively well 

known, but their systematic use in basic education is only marginal in Finland 

(Kettunen et al, 2013; Kankaanranta, 2007) and a similar phenomenon prevails 

globally (Chen and Black, 2010). However, pedagogical documentation in early 

childhood education in Finland is emphasized (curriculum ECEC, 2018) and 

studied (e.g., Kankaanranta, 2007; Ouakrim-Soivio & Kumpulainen, 2020; 

Rintakorpi, 2018; Alanko et al., 2019) but its homogeneous use is not yet 

consistent. Globally, the use of ePortfolios in higher education institutes has 

increased sharply since 2010 (Farrell, 2020; see also Eynon & Cambino, 2017). 

According to the latest (2017) evaluation nearly 60 % of American collegues and 

80 % of universities in the UK operate with ePortfolios (Farrell, 2020).    

The ePortfolio has multiple functions which are wider than the dominant 

assessment and showcase purposes (Sherman, 2006). Sherman (2006) categorizes 

eleven versatile functions, including artifact creation, goal setting, 

communication, a learner organization tool, examples and non-examples, just to 

name a few. ePortfolios have been researched from the standpoint of institutes and 

courses (Kelly et al., 2013), and users (Tosh et al., 2005), from the viewpoint of 

implementing (Zarifsanaiey, 2018) and/or for improving the use or platform 

(Chang, 2001). Several significant and extensive development programmes of 

ePortfolio/portfolio methods (e.g., ePearl, Project Zero, Reflect-initiative, Open 

Portfolio Project, Project e-scape) have been conducted. Various studies 

concentrate on using ePortfolios at the comprehensive school level (Nicolaidou, 

2013; Barrett, 2007; Moritz & Christie, 2005). In this thesis ePortfolios have been 

investigated through three concepts: as a learning tool, as a method and as a 

pedagogy.  

A concept learning tool is defined as a technological platform, a means to 

collect data or a location (Meyer & Latham, 2008). There are dozens of ePortfolio 

platforms: applications, web-based, individually or institutionally organized, 

academic, open source or commercial products or programmes, etc. These 
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manifold platforms contain different functions. Walz (2006) categorizes five 

various functions (storage, information management, connection, communication 

and development) that were observed by undergraduates at the University of 

California. The functions are dependent on the software systems, which can be 

classified into four main types: a) ePortfolio Management Systems (for example 

Mahara, a system made for portfolio creation with several creative possibilities), 

b) Learning Management Systems (for example Fronter, which differentiates 

between separate information management functions), c) an integrated system (for 

example Moveable Type) and others (more commercial platforms like Wordpress) 

(Amaya et al. (2013). ePortfolio platforms in their simplest form can be word 

processing software (like Microsoft Word) or be used as presentation graphics 

(like PowerPoint). Meyer & Latham (2008) showed that e-folio can be a tool when 

aggregating experiences of implementing an e-folio-system: the use of the 

platform itself varies depending on the user.  

ePortfolios can also be defined as a tracking method. Several researchers have 

determined how the method should be implemented: the instructions, steps and 

guidelines (e.g., Amaya et al., 2013; Rossi et al., 2008; Meyer & Latham, 2008). 

They all emphasize the importance of support and guidance (in the beginning of 

the process and during it), a clear structure and time for preparation.  Rossi et al., 

(2008) also raised the importance of different activities and flexible tools which 

add to the owner’s value and enable various types of reflection. Barrett (2010) 

defines the ePortfolio as a method which contains the process (activities) and the 

product (evidence). The purpose of the documentation specifies the action: for 

example, for learning and collaboration or for showcasing achievements. In 

learning, the ePortfolio is a workspace, thus reflections are immediate and 

assessment formative. However, when achievements are in focus, the ePortfolio 

is a showcase: reflections are retrospective and evaluation summative. ePortfolios 

are flexible enough to contain both extremes (Ibid.).  
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3.2 The role of reflection in ePortfolios 
The content of ePortfolios consist of the students’ own observations and 

thoughts about experiences during the craft lessons (Software: offline version in 

school (Book Creator), online version school and home (OneNote)). This 

reflective practice in this thesis is student-led and is supported with a few guiding 

questions. Dewey (1933) defined the concept of reflection as a special form of 

thought (Korthagen, 2001). Korthagen (2001) formulated reflection as a mental 

process of trying to structure or restructure an experience, a problem, existing 

knowledge or insight. These mental structures, the bases of human behaviour, are 

not static and they can be influenced by reflections (Korthagen, 2001). The nature 

of an experience is individual, but it is mediated by the social surroundings (Moon, 

2004). External experiences develop from outside ourselves (material and 

immaterial). Our internal experiences develop from the sum of prior experiences, 

relevant emotional and learning task-related influences (see also Marton & Booth, 

1997). These outer and inner experiences can stimulate each other and thus make 

experience more rich and complete (Ibid.).  

There are several ways to analyse and examine reflections. Temporally 

examined reflections could focus on the present (simultaneously with the ongoing 

situation) or take place after the action (retrospective). Schön’s theory of reflective 

practice (1983) determines these types as reflection-in-action and reflection-on-

action (Korthagen, 2001). Hierarchically examined reflections can be categorized 

according to the level of cognitive processes. Ash et al. (2005) created categories 

to assess students in service-learning programmes. They applied Bloom’s 

Taxonomy of Educational Objectives (1956). Their four categories were from the 

lowest to the highest: 1) identify and describe 2) apply 3) analyze and 4) evaluate. 

They created four guiding questions to direct the reflections: What did students 

learn? How did students learn? Why was it significant? What was the quality of 

their learning? Anderson & Krathwohl (2001) revised Bloom’s Taxonomy of 

Educational Objectives further and added a new dimension to capture knowledge 

types at the same time. The taxonomy is called A Taxonomy for Learning, 
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Teaching, and Assessing.This taxonomy was applied to the third study of my 

dissertation project. 

3.3 The level of ePortfolio maturation 
Love et al., (2004) defined the concept of maturation as levels which entangle 

the implementation of pedagogy and various types of portfolios (paper and 

electronic webfolio). They provided a conceptual framework to understand 

webfolios and provide a guidance to observe the current and desired levels (Love 

et al., 2004; see also Challis, 2005). Eight physical and theoretical qualities related 

to the use of portfolios were analyzed and categorized (e.g., type of portfolio, 

student’s role, feedback, and heuristic process). Furthermore, six value-oriented 

issues (e.g., value for student, educator, institution, digital equity) were also 

categorized. These categories identified five levels of maturation using portfolio 

platforms. The two lowest levels could be implemented with paper, e-portfolio or 

webfolio platform and the three highest levels only with web-based platforms. The 

levels were 1. Scrapbook, 2. Curriculum vitae, 3. Collaboration between student 

& institution, 4. Mentoring to mastery and 5. Authentic evidence (Love et al., 

2004, p. 26). These levels are in hierarchical order, containing changes in roles, 

responsibilities, contents and organization. 

Maturation could also be discovered from Kimbell’s (2012) definition of 

portfolios. He distinguished three different versions of how to use a portfolio and 

described how the user needs different kinds of abilities to manage usage on a 

certain level. He defines a portfolio as a container (a collection of evidence), a 

documented report (learners systematically simulate the story of the experienced 

learning process), and a dialogue (learners themselves reveal their own actions 

and thinking). To be able to reach the hierarchically higher and versatile level of 

usage the user needs to be mature as a thinker and as an agent. Anderson and 

Krathwohl (2001) have also referred to the phenomenon of maturation in their 

hierarchically organized taxonomy for learning, teaching, and assessing. This 

revison examined the learner from two different dimensions: the cognitive 

processes and the knowledge type. The complexity of the cognitive process is 
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primarily the one which demands maturation when passing from the simple lower 

concrete level to the more complex, abstract level. Altogether there are six levels 

from the simplest to the highest, namely, to remember, understand, apply, analyze, 

evaluate, and ultimately create (Anderson & Krathwohl, 2001). 

3.4 The Pedagogical dimensions of ePortfolio in education
In this thesis ePortfolios are examined through several pedagogical 

dimensions: ePortfolios as a means to knowledge creation, as a tool for 

assessment, as a vehicle of communication, as a method to synchronize activities

and a method of training ICT skills and other skills (the grey cloud in Figure 1.).  

Figure 1. ePortfolio’s pedagogical dimensions 
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These dimensions are founded on the presented theoretical literature and the 

findings from this thesis. In the figure only the focal key dimensions are presented 

as integrated and united concepts. The scale of these dimensions varies, and in 

addition some are founded on each other or act as a part of the whole. The centre’s 

theoretical foundation in the figure is applied from the didactical triangle (e.g., 

Kansanen & Meri, 1999) and the pedagogical triangle (Friesen & Ostguthorpe, 

2018). In the centre of the figure is the craft learning environment. It consists of 

spaces and places, communities and activities where studying and learning is 

performed (FNAE, 2014, p. 27). Pieces of equipment, services and materials are 

also included. Administrative control refers to the national curriculum (2016) and 

the local curriculum and other directive documents (rules and regulations). The 

outermost circle in the figure presents ICT-related materials as devices, 

infrastructure and access to services. Immaterial resources consist of ICT- related 

attitudes, opinions, competences and confidence.  
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4 Learning through experience in craft education 

4.1 Essence of craft 

In Finland, craft education has had a separate and obligatory position in general 

education since 1866, when the Finnish school system was established (Seitamaa-

Hakkarainen, 2010). However, the content of the subject has not stayed stable. 

New sectors have been outlined and the focus has varied. This has caused many 

confusing and fundamental reflections on the essence of the subject (Kokko et al., 

2020; Pöllänen, 2019; Porkko-Hudd et al., 2018; Seitamaa-Hakkarainen, 2010). 

Craft education or Craft, Design and Technology (to give it a more global 

significance) shows accurately the three emphasized areas of the subject: human- 

and practice-based experiential working with challenges aiming to create usable 

solutions (craft), creativity and problem-solving observing aesthetic values and 

sustainable development (design) and supporting the development of 

technological literacy (technology) (Porkko-Hudd et al., 2018). This thesis 

focuses largely on research in the craft and technology areas. During the decades 

long history of craft, the emphasis has changed from gender-segregated, craft 

education of practical skills to the realization of equal and individual craft, 

acknowledging student choice (Pöllänen, 2019; 2009). Development has 

continued towards common craft.  The two craft subjects (technical and textile 

work) were combined into one compulsory subject for all in the 1994 and 2004 

National Curriculums (Pöllänen, 2019; Porkko-Hudd et al, 2018). Also, focal 

issues such as collaborative design, participatory culture and the utilization of 

technological possibilities have been discussed (Pöllänen, 2019; Seitamaa-

Hakkarainen, 2010; Seitamaa-Hakkarainen et al., 2010). 

The craft process has also experienced modification in emphasis during the last 

thirty years. The definition of the craft process depends on the maker’s agency: if 

a single person acts or participates as an active member of a group at all phases of 

the process (ideation, design, making and evaluation) the process gets the defining 
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adjective holistic, and if the participation is incomplete in any phases, the prefix 

is partial or ordinary (Porkko-Hudd, 2018; Pöllänen, 2019; 2009). Decades ago, 

the maker’s role was to implement someone else’s design or follow instructions 

and the focus was purely on the making phase. Holistic craft diversifies the 

maker’s skills to design and evaluate (the artefact and the making process) and 

thus, activate the maker bodily, emotionally and cognitively (Porkko-Hudd et al., 

2018; Pöllänen, 2019). The 2014 Core Curriculum also highlights the concepts of 

multi-materiality and technology. This has raised tension and turbulence and even 

demands of redefining the aims of the subject (Kokko et al., 2020). Both concepts 

are multifaceted and dangerous to oversimplify. Multi-materiality emphasizes 

materialization and increases embodied knowledge of the material world, guiding 

one towards sustainable and enhanced well-being (Pöllänen (2019) (see also 

Mehto, 2020; Riikonen et al., 2020).  Multi-materiality and curriculum alterations 

were in focus in Kokko et al.’s (2020) study. The data consisted of articles in craft 

teachers’ professional magazines, a curriculum blog and written statements. The 

results described the dichotomous division of multi-materiality: either anxiety 

(e.g., craft becomes a hobby-like activity, weakening of the basic skills) or 

optimism (e.g., student-centred, real-life challenges). The researchers also debated 

the concept of technology: it had a natural role in craft education and the future 

was seen to be brighter based on the professional or consumer approach.  

4.2 Experiential learning and its applications 

Students’ documented learning activities are the main focus of this thesis. In 

learning activities in general, students describe several topics e.g., learning 

assigments, used tools and materials, proceedings, feelings, and social relations. 

ePortfolios were managed by the owners and shared only partly with peers and 

totally with the teachers. ePortfolios described learners’ experiences along with 

the content and intensity, however it was possible for students to limit the readers 

and content but still observe the requirements of school assignment. 
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Experiential learning highlights the role of an experience. David Kolb created this 

holistic integrative learning theory from Dewey’s concept of experiential learning 

(referring also to the works of Lewin, James, Piaget, Freire, Rogers, Jung and 

Vygotsky) (Kolb,1984; Kolb, 2014; Eickmann et al., 2004; Öystilä, 2003). The 

experiential learning theory combines concrete experience, reflective perception, 

abstract conceptualization, and active experimentation. According to Kolb’s 

model of EL (1984; see also Eickmann et al, 2004), these four named learning 

modes create a four-stage cycle (Figure 2.).  

Figure 2. The cycle of experiential learning (Kolb, 1984) 

The main idea is that learning demands understanding of an experience to a certain 

degree. Interaction between these adaptive learning modes deepens the 

transformation of the experience to become knowledge (Kolb & Kolb, 2009;

Öystilä, 2003; Kolb 1984). The reflections are determined by balancing between 
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these modes: concrete vs. abstract and active vs. reflective (Kolb et al., 2001; see 

also Kolb 1984).  Kolb (1984) highlights overall learning as a repetitive, 

continuous, holistic process of creating knowledge. This process includes 

resolution of conflicts between opposed modes and between the person and the 

environment actions (see also Kolb & Kolb, 2009).   

Knowledge creations consist of internal and external interaction and it leads to 

two forms of knowing (Kolb, 1984). Personal knowledge, based on subjectivity 

and subconscious reflections, has limited sharing, but social, independent and 

culturally transmitted knowledge is shareable. These forms of knowledge do not 

exist independently, and their creation has differing resources. Personal 

knowledge is guided by interest, value and affirmation, and social knowledge is 

based on objectivity, dispassionate analysis and scepticism. In the experiential 

Learning Model, the interaction proceeds ring-shaped, including pieces from 

every section, and expands into a spiral as the experience cycle proceeds.  

Kolb’s cycle of experiential learning and theory has been applied and adapted 

widely to different disciplines: education (K-12, higher and adult learning), 

psychology, medicine, accounting and law (Kolb et al., 2001). Craft and art 

education has also adapted the model. Räsänen (1999) used the experiential 

learning theory to create a model of experiential art interpretation to illustrate the 

meaning-making process. Her model contained all the same learning modes as 

Kolb’s (1983; 2014), but they are placed in a triangle shape and the experience 

was placed in the middle. The progress was similarly to Kolb’s ring-shaped model. 

In craft education experiential learning theories have been connected to the 

holistic craft process to some degree (Rönkkö & Aerila, 2015; see also Pöllänen, 

2011).  In their designing assignment, Children designing a soft toy, the model 

used was unchanged and had two cycles. The created LCE model (Literature, 

Craft and Ethics) applied experiential learning theory for the first graders (n=19) 

and the results were positive: the children were activated, utilizing their prior 

experiences, and developing a personal attachment to their craft products. Already 

in 1993 Suojanen introduced the experiential learning theory as a learning model 
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in craft education alongside of reflective learning. However, no major application 

and development of the the model emerged.  
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5 Material and methods 

5.1 Educational design research 
This highly pragmatic research project acknowledged in its early stage that a 

research method was required that strongly combined practical and theoretical 

insights. Furthermore, the main aim of this research was to develop iteratively a 

practical solution to support learning and assessing in the craft education context. 

The EDR approach is characterized to fulfil traced commitments. At the same 

time, it produces innovative learning environments, knowledge about 

functionality of the designed settings and fundamental knowledge about learning 

(with practical improvements and theoretical refinements) (Sandoval, 2014; 

McKenney & Reeves, 2012; Edelson, 2002). The EDR approach has a relatively 

short history. In the beginning of the 1990s the genre of EDR was established by 

Collins & Brown’s landmark papers, which emphasized the interactive 

relationship between theory and design as well observing the key role of the 

research context (McKenney & Reeves, 2012). In general, educational research 

has long been criticized for its weak link with the practice and EDR is “one 

promising avenue to improving both the robustness and the relevance of 

educational research” (McKenney & Reeves, 2012, p12).  Still, according to 

Sandoval (2014), the commitment to researching complex educational problems 

in a real world setting and the simultaneous pursuit of theory building, are 

ambitious goals and are still encountered even after decades of criticism. He 

continues by also critiquing methodological infinity. EDR uses an array of 

research methods with no clearly defined set or limitations, and this causes 

contradictions (Sandoval, 2014).  

Despite these provocative characteristic features, EDR was an appropriate 

selection for this project. McKenney and Reeves (2012) list a few supporting 

matters to further validate the use of this approach in general, but the same criteria 

are equally appropriate for this thesis. First, the theoretical orientation confirms 

the study of the practice and vice versa. Second, these year- or even decades-long 
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interventions in EDR produce a grounded, tested and well-developed practical and 

theoretical understanding of the educational phenomena. Third, besides the 

interventions, the gathered empirical data of the processes is valuable and adds 

transparency to the complex realities of the field contexts. Fourth, the data also 

reveals the iterative nature of the EDR approach: mini- and macro-cycles in one 

or several sub-studies develop, explore, confirm and disseminate the researched 

object. 

The utilization of the theoretical understanding in this project was included 

after the first year’s testing and familiarization with the methods and equipment. 

The contents of young pupils’ ePortfolios varied dramatically and the activities 

needed more explicit framing. Teachers begun to create the required guidelines 

for implementing the new working method. After retrospective examination some 

adjustment to the design procedure (Edelsson, 2002) was implemented based on 

the findings of the theoretical contemplation. New analysis and design solutions 

were carried out during the following year (see Table 1.).  

 

Table 1. Research process, design procedures and timeline of the publications 

(Study I-III).  
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There were altogether seven iterative cycles. The year-long cycle included 

some minor cycles depending on how the data is researched. The research studies 

include a large number of decisions which, according to Edelson (2002), can be 

divided into three main categories to characterize them: research design 

procedures, problem analysis, and design solutions. Design procedure describes 

the process in outline, whereas problem analysis and design solutions highlight 

perceived problems and ideas how to respond to them and achieve a balanced 

situation (Edelson 2002). In the figure only the focal decisions are brought out.  
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5.2 Research questions 
The main aim of this thesis was to find out how the ePortfolio method, the 

pedagogy behind it and everyday practices function in a Finnish comprehensive 

school’s craft education context. Based on these findings, the goal was to develop 

the method and implement it further with the learner’s perspective being most 

emphasized.  The main research questions are as follows: 

 

Table 2. The research questions of the studies.  

Study Sub research questions Main research question 

I a) What were pupils’ experiences of the 

functions of an ePortfolio method in 

craft education? 

b) What were pupils’ experiences of the 

educational benefits of an ePortfolio 

method in craft education? 

What were pupils’ experiences of the 

functions and the benefits of an 

ePortfolio method in craft education? 

 

II a) What were the main areas of focus in 

the textual content of the student 

ePortfolios? 

b) What did individual students 

emphasize within these main areas of 

focus? 

c) How did the number of visual images 

increase and what were the main areas 

of focus in the visual content of the 

student ePortfolios? 

d) How were the textual and visual 

content of the ePortfolios related 

What were the main types of 

documentation in each content areas 

and were these areas somehow 

related? 

III a) What types of knowledge and 

cognitive processes did the ePortfolio 

work contain? 

b) How did the contents of the 

ePortfolio change from the early to the 

later grades? 

c) How did students reflect on the 

changes in various elements, their 

What type of cognitive processes 

and knowledge were detected in 

ePortfolios, and were any changes 

perceived? 
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The research questions could also be divided based on the data sources.  Some 

of them covered the learner’s experiences of and thoughts on the method (e.g., Ia, 

Ib and IIIc) and some were studied through the ePortfolios. By these means the 

learner’s documentation activity, focus and level were traced (Study IIa-d and IIIa, 

IIIb). All these questions gather data for the main aim of tracing what elements 

favour ePortfolio usage in craft education. The aim of the thesis and the framing 

of the topic was designed by the author. The pupils’ experiences were a priority 

and the starting point of the project (Publication I). The focus of the second 

publication was designed while writing the first article. Pupils’ narratives of their 

user experiences stimulated a study of their documentations to find out whether 

these documents supported the earlier results or revealed something new. 

Publication II describes versatile uses of the method and confirms different kinds 

of user profiles. Again, during the writing, publication II aroused curiosity about 

the depth of students’ narratives, and publication III was framed to study both the 

type of the cognitive process and knowledge and see student experiences 

supported the possible findings. 

5.3 Participants and data collection 
 

The present project was implemented in a comprehensive school located in a 

suburb in the north part of Helsinki. The school offers basic education to grade 1st 

to 9th and craft education is a common subject for both boys and girls. Teaching 

from the 3rd grade continues with the subject teacher and is finished in the 9th grade 

(a change in the distribution of lesson hours (by FNAE) and crafts finishes 

curently in the 7th grade). All the studies were implemented with the same two 

groups of pupils/students (N=38, male=16 and female=25) starting from the 3rd 

grade (2012) to 8th grade (2018). The 9th grade (2019) was voluntary-based craft 

usage, and improvements of the 

ePortfolio? 
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education and the group of participants from the original group diminished to eight 

female students. 

Table 3. Research questions, the data and the methods. 

 

 Publication I (a) Publications II 

(b) 

Publication III (c) 

Research 

questions 

What were pupils’ 

experiences of the 

functions and the 

benefits of an 

ePortfolio method in 

craft education? 

What were the 

main areas of focus 

in documentation 

of textual and 

visual content and 

were the content 

areas somehow 

related? 

What type of 

cognitive processes 

and knowledge were 

focused on in 

ePortfolios, and were 

any changes revealed 

within the research 

period? 

Data N= 38 

Stimulated recall 

interview: half 

structured 

video recording 6h 

16 min  

Stimulated content 

from the years 2012-

15 

 

Analysed words:  

23 057 

N= 38 

Textual and visual 

content of eP: s for 

the years 2013-16 

Analysed textual 

units: 3 172,  

length 1-30 words 

 

Analysed visual 

photos: 1 920 

 

N= 8 

Textual content of  

eP: s from the years 

2013-18  

Analysed notes:  

755  

Length of the note: 

1-60 words 

 

Semi-structured 

interviews: 4h 5 min  

year 2019 

Analysed words:  

6 487 

Research 

method 

Conventional content 

analysis supported 

Conventional 

content analysis 

supported with a 

Directed content 

analysis supported 
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with a summative 

approach 

summative 

approach  

with a summative 

approach 

 

The collection of the data started when the development of the pedagogical 

solution for e-work (technology assistance in education) was adopted. The author 

participated in the project in the role of craft teacher and the developer of the 

chosen method: the ePortfolio. The method was introduced to students as a 

personal tracking of activities to support their learning experiences (memory 

support) and later their assessment debate. Students were requested to document 

the essential parts of their activities. The documentation was requsted to contain 

visual (photos) and textual parts (reflections). Later in 2014, the role of the 

researcher was also adopted. The eligibility for further studies consolidated the 

understanding of the new method and the impelementation gained a more explicit 

structure. The data for the first research (Study I) was collected with semi-

structured stimulated recall-interviews (Fox-Turnbull, 2011), where the 

ePortfolios were used as stimulus and the transcribed interviews were used as data. 

The frame of the interview was largely designed by the researcher and her 

interests. The collected contents of the ePortfolios were used as data in the second 

research (Study II) when a three-year-long period was analysed. For the last 

research (Study III) a six-year-long period of ePortfolio contents from a sampling 

of eight students was analysed and organized. Also, the transcribed data from the 

structured interview was added to qualify the analysis.  

5.4 The frame of the analyses 
In this study the qualitative content analysis (Chi,1997; Hsieh & Shannon, 

2009) is used through the systematic classification process of coding, the aim 

being to identify themes or patterns (Hsien & Shannon, 2009). In the study the 

collected data was obtained both in verbal and electronic form and the approach 

varied between data-driven (conventional), theory-driven (directed) and 

summative. The data was transcribed and analysed in Finnish and only the 

excerpts were translated into English.     
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The first publication (I) used a data-driven approach. The semi-structured 

stimulated recall interview used consisted of open-ended questions and the 

analysis followed an accustomed routine, namely reading the transcribed data 

repeatedly to allow the categories to flow from the data (Hsieh & Shannon, 2009). 

The concrete organizing of the codes had three stages: first reading the questions, 

then the matched answers, and finally the codes were divided into two main 

categories: usability (technical character) and suitability (pedagogical character). 

These categories were organized into a tree diagram with a hierarchical structure 

as guided by Hsieh & Shannon (2009).  

Figure 3. Hierarchy of the frame concepts and distribution of the research 
questions (Study I). 

Usability had four subcategories (learnability, memorability, errors, 

satisfaction). Nielsen’s theory of usability (1996), mainly utilized in commercial 

contexts, was used as a support theory to add comprehension and to verbalize the 

usability section. Suitability had two subcategories (function and educational 

benefits). A subcategory function was further divided into nine content elements 

(artefact, photo, text, naming, stages, feedback, learning, editing, memory) and a 

subcategory educational benefits was in turn divided into five units (usage, 

support, evidence, process skill and other skills). 

The coding in the second publication (II) was also conventional without 

applying any existing theory. This gives the advantage of gaining direct 
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information but also challenges one to find the key categories to represent the data 

accurately according to Hsieh & Shannon (2009). At first, the textual content in 

chronological order was segmented into meaningful units (the main content of the 

idea) from six ePortfolios. This early analysis stage revealed 17 content 

categories, but these categories could be grouped and merged further into four 

larger sets: a) the craft artefact/product b) the process c) the free reflection and d) 

the formal reflection. Each of these categories contained several subcategories, 

which had the same focus or a common factor: a) the craft artefact (transformation 

of the artefact, content of learning around the artefact, background information 

related to the artefact), b) the process (concurrent, prospective and retrospective 

observations), c) free reflection (student-led observations of development, 

emotions, social comparision, equipment) and d) formal reflection (teacher-

guided self-assessment and peer-assessment). The visual content (1,920 images) 

was also first tested with a few ePortfolios to be able to conclude what might be 

the most interesting content to select for research. At first the focus of the photo 

was found to be essential as well as the way in which the textual and visual parts 

were connected (linkage). The third category was the stage (phase) of the process 

revealing the time of the documentation. The subcategories for the focus category 

were four (the process, the artefact, the overall reflection, and background 

information), for the linkage category three (strong / moderate / non-existing) and 

the phase category five (design, making, sub-assembly, result and unconnected). 

In total the analysed segments were over 10 000 pieces.  

The coding used in the third publication (III) directed the approach to the 

textual part and applied Andersson and Krathwohl’s (2001) theory called 

Taxonomy for Learning, Teaching, and Assessing. In the theory driven approach 

the goal was to validate the used theory (Hsieh & Shannon, 2009). It is a more 

structured way of processing compared to other named approaches and it can be 

carried out with different implemented strategies (Ibid.).  Like the earlier 

publications (I-II), the categories from the theory were tested with a few 

ePortfolios (n=6) and it was noticed that the similarity of the categories was 

confusing and required clarifying. The cognitive process categories were merged 
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and partly renamed from six to three (recall, apply and evaluate). The knowledge 

categories were also merged and partly renamed: factual and conceptual were 

merged into one (declarative) and the procedural and meta-cognitive knowledge 

dimensions were maintained as in the original Anderson & Krathwohl’s (2001) 

taxonomy table. This limitation of directly applying the theory is also highlighted 

by Hsieh & Shannon (2009). They continue naming the challenge of a blind 

researcher where the theory is overemphasized, and the interpretation becomes 

limited. The analysis was implemented by cross-tabulation with nine categories, 

three to each dimension and the analysed segments were placed in the table. The 

coding for the supportative interview section used a conventional approach and 

the categories were formed partly from the transcribed data and from the three 

interview themes: conceptions of the ePortfolio method, changes in usage, and 

improvements in the ePortfolio method. All these themes had similar content 

categories: focus, practice, technical and conceptual levels and quantity attributes. 

The studies used both the primary content approach (conventional or directed) 

and the summative approach. The latter is fundamentally different from the former 

and explores usage, observing particular words and interpreting underlying 

contents (Hsieh & Shannon, 2009). The flexible way of coding the data with 

content approaches enables us to perceive and retain the pragmatic activities in 

their original context, but also raises them to permit the review theoretically.  
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6 Overview of the original studies 

6.1 The Functions and Benefits of the ePortfolio in Craft 
Education at the Primary level (Publication I) 
RQ 1. What were pupils’ experiences of the functions and the benefits of an 

ePortfolio method in craft education?  

The aim of this article was to capture the practices of the method after a couple 

of years of experience. The pupils overall found the used tool (iPad + application 

Book Creator) and the working method very easy to use when beginning their 

early school years. It was felt to be a natural part of the working process. The 

general user experiences were largely positive: easy to learn to use, easy to 

memorize how to use it, and easy to correct possible errors.  Naturally, assistance 

and co-operation was sometimes needed (tricky situations, after summer breaks), 

but overall, the work was felt to flow well. Pupils were significantly pleased with 

their ePortfolios, but over half were willing to make some improvements to the 

content. The ePortfolio method was felt to be easy as a tool and was time saving 

(compared to a notebook). Some of the pupils expressed critical views that 

ePortfolios were time-consuming when documenting and editing, and difficulties 

with craft concepts when writing the story were mentioned. As for others, some 

assessed that documenting was a nice break from working with the product and 

considered the writing process to be beneficial repetition.  

Students highlighted functions (reasons for using the ePortfolio), which were 

categorized into four main groups. The highest frequency had the concept of 

storage, “a place to store things”, a place to keep and store pictures and texts. The 

second largest category was the collection and management of information. The 

selected information indicated the process, the product and one’s own 

observations of the world around the student in a craft context. The third category 

was verification of development, which mostly focused on overall development. 

The described progress highlighted following the steps of how students’ working 

advanced or how the objectives were achieved.  Approximately a quarter of the 

students highlighted communication, which was the fourth function category and 
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was discovered from the data as the ability to comment on or ask questions from 

the teacher or peer-students.  

The educational benefits improved the skills students learn while using the 

method. The benefit of supporting the memory was mentioned by nearly 

everyone. The ePortfolio was seen to give a stimulus to memory and the repetitive 

method (an experience + write down) helped in learning the processes’ steps and 

craft concepts. Secondly, learning to use the device was highlighted and as it 

contained explanations of valuable ICT skills overall (now as a child but also later 

on in life). As learning takes place in school with the school’s equipment the fact 

that equal opportunities for everyone is guaranteed was also mentioned. As a 

memory support these benefits of the ePortfolio were recognized: the stages of the 

processes were clarified; a deeper understanding of the experience was achieved; 

and the documentation offered proper repetition. Some general skills like 

photographing, writing and learning to work in a project-like manner were 

specified. 

6.2 Building Student-centric ePortfolios in Practice: Areas 
of Documentation in a Craft Learning Activity (Publication 
II) 
RQ 2. What were the main areas of focus in documentation of textual and 

visual content and were the content areas somehow related? 

The aim of this article was to explore areas of documentation and the 

interrelated areas. The documentation of learning activities was part of the school 

assignment and therefore it was a regular everyday practice for students. The data 

for the study was collected over a period of three school years and a total of 3,172 

textual notes were analysed. About 90% of the notes were covered by the four 

main categories, which created the main results of Study II.  

The focus areas of textual content consisted of four categories. The largest 

category was the process, which refers to the explanation of the current activity 

(sewing, knitting, cutting, pinning, etc). The second largest category was the 

artefact or product in which case the student documented the object of the activity 

and through that demonstrated the progress and learning. The reflection was the 
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third entity, and it was divided into two categories: the larger was called free (self-

chosen) reflection and the smaller category was called formal reflection 

(appointed) assessment assigments. The results were organized into a scatterplot, 

where the four main categories were arranged dichotomously (process-product, 

free-formal).  

Every student obtained a frequency value in every category, and the placing in 

the coordinate system depended on the relationship between the above-mentioned 

dichotomous values. About 70% of the students were placed in the area of process-

free reflection in the coordinate system. In these cases, the content in the 

ePortfolios highlighted the making process with self-chosen interpretations. The 

content revealed, for example, the stages of the process, the details of the progress, 

and the used tools. Also, the product area always described the process of making 

and performing through the artefact. The descriptions contained details of the 

product, progress in assembling the product, and visions of how the product would 

be further processed or the appearance of the final outcome. The division of the 

reflection into free (self-chosen) and formal (appointed assigments) areas 

developed naturally but was not equal as a setting. The number of formal 

reflections was limited, and free reflection was unlimited. Free reflection 

contained, for example, thoughts about emotions, social observation and the 

atmosphere in the classroom, while formal reflection was connected with 

assessing the self or one’s peer. 

The analysis of the visual content had three approaches: studying the quantity, 

the areas of focus, and the connection with the textual part.  The number of images 

varied significantly between the students and between the years. Individual 

variations (Sd:3-57) were evident and attributable to many distinctive reasons 

(e.g., attitude, interest, method). The quantitative changes in the annual level were 

also significant: the trend did not rise as expected. The trend rose after the first 

documentation year but changed to a descending trend during the third year. The 

interpretive reason for the dissimilarity can be the type and theme of making, 

adjustment of the method, and missing personal interest. The areas of focus in the 

images were divided similarly as the textual part: the process was the largest, the 
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artefact/product was the second, the reflection the third category, and the content 

of learning the fourth. The chronological focus (when the photo was taken) 

aligned with the making process (50% of the images) and the final result 

(outcome) was the second largest category. Two minor categories were the design 

stage and the sub-assembly stage. Lastly, the connection between the images and 

the textual content was analysed. The rhythm of the ePortfolio story is generally 

traditional: a combination of an image and a text. The length of the text varied a 

lot: most often (71%) it was from one to ten words (moderate linkage), but a fifth 

(22%) had more than ten words (strong linkage). The minor group (7%) of images 

had no textual part at all. 

6.3 Long-term use of ePortfolios in Craft Education among 
Elementary students: Reflecting Level of Learning Activities 
(Publication III) 
RQ 3. What type of cognitive processes and knowledge were focused on in 
ePortfolios, and were any changes revealed within the research period? 

 
The aim of this article was to examine long-term use and triangulate the 

findings with users’ recommendations of improvments. Data was collected for six 

years. This allowed follow-up of a single student and study similarities between 

the students’ usage. The data of eight female students was analysed by applying 

the taxonomy of learning, teaching and assessing by Andersson and Krathwohl 

(2001). The analysis focused on the concepts of knowledge and cognitive process 

dimensions. The students were also interviewed concerning their ePortfolio usage 

and developmental proposals.  

Procedural knowledge was mostly emphasized (59%) in the data. It described 

the making process and the progress of the artefact/product. The second largest 

group (23%) was declarative knowledge, which referred to statements and 

explanations of resources (e.g., materials, tools, assignments). The third category 

(18%), meta-cognitive knowledge, contained descriptions of learning activities, 

including both successes and failures. The cognitive process dimension was 

mostly emphasized by the recall category (59%). This was characterized as 
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declaratory, referring to straightforward language with modest and rather brief 

communication. The apply category (32%) had richer descriptions and included 

the students’ own interpretations. The minor evaluate category (6%) contained the 

students’ own interpretations and rich descriptions. The category contained own 

analysing and evaluation of activities or resources. The developmental changes 

could be observed from the data. On the cognitive process dimension the 

dominance of the recall category in the 4th grade decreased compared to the 8th 

grade frequencies. Also, the apply category increased and the evaluate category 

became visible (8th grade). On the knowledge dimension the distributed 

dominance in the 4th grade changed to a concentration around procedural 

knowledge in the 8th grade.  

The students’ interview contained three parts: reflecting ePortfolio elements, 

changes in students’ usage and developmental proposals for the future. First, 

students described how they perceived the ePortfolio method: the content 

demands, possibilities of the ePortfolio and the abilities that the ePortfolio 

strengthen. They highlighted the importance of user guidance, the communicative 

role of the method, and the support the learner achieves when working with the 

ePortfolio method. The changes during their long user experience were easy to 

discover. The changed focus was determined. During the early school years 

students concentrated on the external factors: they decorated pages, added more 

extra comments, social notes and described feelings. Later, as they expressed, they 

“aimed for higher quality”, referring to accurate word choice, and aiming at a 

flowing text and first-class images. Furthermore, the focus of the text changed: 

the process and progress of the work became essential. The improvements for the 

future ePortfolios were divided into three groups: technical, platform based and 

practical functionalities. The technical improvements involved quantity and 

quality viewpoints of the equipment and the platform-based improvements 

contained user-friendly and easy-to-use demands. Regarding the practical 

functionalities, the improvements of closer communication with the teacher were 

determined. The ePortfolio method would also be of benefit if a moment in the 

class schedule were targeted. 
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6.4 Results summary 
The multiple functions and the benefits of the method were observed through 

user experiences. Even young students were able to define several functions: 

ePortfolio as a storage, as an information management tool and as a 

communication tool. Furthermore, verification of development was emphasized 

as a sign of long-term use. The major benefits of the ePortfolio method were 

memory support through repetition and synchronizing of learners’ activities. The 

use of the ePortfolio developed digital competences (such as ICT skills) to manage 

in technological environments and in other general skills (e.g., writing, 

photographing and organizing) that enhance process management.  

The content of the ePortfolio revealed specific areas of documentation in the 

learning process. The ePortfolio encouraged individual learning: the learner 

selected the perspective for the learning task and thus the ownership of the 

learning process intensified. The documentation of evidence in knowledge 

creation was seen as a dynamic process.  Every collected piece, written or visual 

evidence, was processed prior to being attached to the existing coherent whole. 

The long-term use of ePortfolio showed a transformation of the knowledge 

type and cognitive process. The knowledge type was focused on the procedural 

part at the end of the data collection period: at this time the learners had detected 

the process’s central position in craft education. The cognitive process shifted 

from a concrete to a more abstract level. This reflects the learners’ development 

and assumes maturation. 
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7 General discussion 

 

7.1 Implications of the study 
Comprehensive schools’ students’ use of ePortfolios in craft education was 

evaluated in the role of a support for the learning process and as an assessment 

tool. The focus was on craft education practices and enhancing the utilization of 

technology in basic education. The current situation in the world, namely the 

lockdown due to the Covid-19 virus, has forced education providers to develop 

innovative implementations of distance education. The increased demand to use 

technological tools in communication has fundamentally influenced education 

and also the areas covered by this thesis. Therefore, the statistical data should be 

looked at more from the point of view of longitudinal development, not merely as 

a prevailing view. The influences of this exceptional time in education need to be 

clarified in the near future. 

Digital competence is often misinterpreted purely as a technical performance; 

however, it contains essential and indispensable capabilities for learning. It 

contains cognitive knowledge to manage the information flood, technical skills to 

operate with digital tools and a social attitude to communicate and share (Ferrari, 

2012; Ilomäki et al., 2016; Tanhua-Piiroinen et al., 2019). School environments 

provide versatile possibilities for practicing communication, both in everyday 

educational practices when guiding the learning process and while giving 

feedback in assessment. The National Core Curriculum (FNAE, 2016) highlights 

these practices, guiding and assessment, as obligations for teachers. Hattie & 

Timperley (2007) have also emphasized the importance of providing information 

on the progress towards goals. The ePortfolio serves as a functional platform for 

communication.  However, despite the future demands, the report of our 

digitalization programmes (NAOF 7/2019) shows that we have not succeeded in 

taking control of the progress in digitalization. The use of digital tools and the 

management of digital competences were not linked to everyday usage. Tanhua-
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Piiroinen et al. (2019) recommends focusing more on self-produced content in 

order to increase students’ agency, skills and participation. This thesis has focused 

on these above-mentioned activities and their integration into craft education 

routines.  

External elements, resources and utilization rate have had an effect on the 

progression of digitalization including individual-related factors. A 

comprehensive ICILS study has evaluated available digital resources in 27 

European countries.  It demonstrated significant differences in devices and 

infrastructure in Europe (Fraillon et al., 2019). Finland was estimated to be at the 

top of the list concerning digital resources, although regional inequality between 

municipalities and schools does exist. These existing digital resources are utilized 

heterogeneously (depending on the teachers’ interests and attitude). They are also 

often used in a restricted way (students as audience) and are commonly led by the 

teacher. The teacher’s role is more crucial than access to technology (Barrett, 2007; 

Wastiau; 2013). The utilization of digital equipment and the competence level of 

users is different in the out-of-school context (Wastiau el al., 2013; Kyllönen, 

2020; Hietajärvi et al., 2015; Halverson & Smith, 2009) although schools’ 

objectives according to the national curriculum strongly emphasize social action 

and growth into membership of the community. Therefore, the school’s obligation 

is to provide and coordinate activities that are linked to daily life. An 

uncomplicated way to organize these activities is to integrate them with class 

subjects and their routines. This thesis and the project, ePortfolio in craft 

education, is an experiment in implementing such activities. 

This adapting process to digitalization was reviewed in this thesis from three 

essential perspectives: the learner’s, processes and outcomes. In the first article 

students’ experiences of the functions and benefits of the ePortfolio were 

investigated in craft education. In the second article the main types of 

documentation were observed and finally, in the third article the types of cognitive 

processes and knowledge types were investigated through Anderson and 

Krathwohl’s (2001) taxonomy. Next, the results will be reviewed through the 
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pedagogical dimensions, the ePortfolio concept, knowledge creation, the model 

of experiential learning (Kolb, 1984) and the maturation levels (Love et al., 2004). 

7.1.1 ePortfolio, the process and the pedagogical dimensions 

The different categories of the ePortfolio concept such as the character of the 

process, the outcome and the purpose (e.g., Balaban, 2010) were named by the 

students.  ePortfolios’ perceptions were versatile, but not as diverse as Sherman 

(2006) expressed them to be. In this thesis the ePortfolio had a central role as a 

support for memory and at its simplest it was categorized by students as a storage 

device for the collected evidence. Kimbell (2012) has also categorized the 

collection of evidence as one definition to describe the ePortfolio as such. Barrett 

(2010) also defines evidence collection as a product of the ePortfolio: showcasing 

achievements for learning and for assessment. She also highlights the two faces 

of the ePortfolio and stresses (beside the institutional achievements) the collecting 

process of evidence (personal case-based development). Collection activity in this 

thesis was experienced to support the learning process and later when recalling 

the learned competences. The support for memory also had an effect on 

synchronizing the classroom and learners’ activities. Increased communication 

was one referred benefit of the usage: the ePortfolio increased communication 

during the learning process and activated the learner. These are the two 

fundamental principles of ePortfolio pedagogy: the collection of evidence and 

activation (Kimball, 2005; Yancey, 2001). Other fundamental principles are 

reflection and connection.  The collected and selected pieces need to be reflected 

upon when they are attached to the existing assemblage (connection)(Ibid.). 

Students observed an improvement in both ICT-related skills and other general 

skills such as photographing and writing while using the ePortfolio. Overall, the 

use of the ePortfolio was felt to support learning versatilely.  

The contents of the ePortfolios are unique when the assignment is loose enough, 

and the ICT tool is flexible. The applied open type of ePortfolio in this thesis 

activates the learner to create a portfolio, not just produce content within given 

frames (Kimball, 2005; Barrett, 2007). Parker, Ndoye & Ritzhapt (2012) 



Auli Saarinen 

54 

compared two models of working with the ePortfolio, namely the “build your own 

ePortfolio” and the “ready to use” model. The former is more time consuming, 

(students in this thesis also highlighted it as a disadvantage of the method) and the 

latter has less cognitive load and it is easier to complete. Both models have their 

purposes. However, Kimball (2005) criticized the quick and effortless style which 

is not a characteristic of the fundamental ePortfolio method. Careful consideration 

and deep reflection are the focal activities in the creation process, and they are not 

present in a quick ready-to-use-method. Prudent working enables the learner to 

create a coherent sense of one’s learning experiences. Thoughtful activity 

develops a growing identity as a learned self and thus supports positive self-

efficacy (Bennett et al., 2016; McAlpine, 2015). 

The functions of the ePortfolio in my thesis are highly in agreement with 

Walz’s (2006) earlier results from undergraduate students at the University of 

California. The areas of functions were storage, information management, 

communication and development, and they constituted the major roles of 

ePortfolios in long-term routine use in this thesis. Therefore, the findings from my 

first acticle that confirmed Walz’s results operated as a basis for the model of the 

pedagogical dimensions (see Figure 1.). The setting of the dimensions also applied 

parts from Kansanen & Meri’s (1999) and Friesen & Ostguthorpe’s (2017) studies 

and combined them with the thesis’s subject and environmental context. These 

above-mentioned pedagogical dimensions, the ePortfolio’s functions and benefits 

and the fundamental principles of ePortfolio pedagogy were integrated together 

and reformulated as renewed combinations. In summary, these five intertwined 

dimensions are: a) collect and synchronize (storage, support memory) b) confirm 

progress (development, assessment) c) activate through communication (support 

the process), d) manage information (knowledge creation) e) develop skills (ICT 

and other general skills).  

All these different categorizations highlight versatile pedagogical perspectives 

and demonstrate manifold functionalities that the ePortfolio enables. The 

combined elements enrich the perception of the ePortfolio as a flexible tool, 

consolidate the versatile use of the method and elaborate the pedagogical 
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principles. These created dimensions can be used as an indicator of the 

pedagogical benefits that ePortfolio usage provides to and requires from learners 

and supervisors. 

 

7.1.2 Documentation in craft education 
 

Students’ observations and thoughts about their experiences in their craft 

education lessons are the most valuable content of ePortfolios. These above-

mentioned external factors combined with internal factors (influenced by prior 

experiences, and emotional and learning task-related factors) constitute a 

complete and diverse view of individual but socially affected experience 

(Korthagen, 2001; Moon, 2004). If the internal part is missing, the reflection has 

a declaratory nature, and the content is similar to a report (Kimbell, 2012). 

Reflections are the fundamental units for knowledge creation (Bereiter & 

Scardamalia, 2010; Paavola & Hakkarainen, 2005). The ePortfolio as an epistemic 

artifact (Scardemalia & Bereiter, 2006; Hakkarainen, 2009) enables collecting 

pieces of information and thus, building the knowledge further. In this thesis 

students’ experiences of the knowledge creation process were highlighted in 

reflections, namely support in categorizing the details of the learning process and 

recalling the new concepts. The annual variation of quantity in ePortfolio 

documentation fluctuated surprisingly in the long-term, however the focus was 

predictably directed towards craft- related factors e.g., the process and the product/ 

artefact. The process had a strong position in analyzing the contents. The process 

is one of the four principles of the portfolio pedagogy (Kimball, 2005) and one of 

the contents of the holistic craft process (refers to the making process) (Pöllänen, 

2009). The ePortfolio provides an excellent context to capture both processes 

(craft making and ePortfolio) and enrich the outcome of learning even further. In 

addition, documenting the learning process by using digital technology is one of 

the eight objectives in craft education curriculum (grade 3 - 7) and is also 

emphasized as one of the transversal competences (FNAE, 2016). Students in this 

thesis experienced the documentation process as an essential part of their learning 
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process. Some students even asked the question “what other ways are there?” 

When the documentation starts during the early school years, it is experienced as 

a natural part of the work process.  

Reflection, the second foundation of the portfolio pedagogy (Kimball, 2005), 

deepens an understanding of the process, activates the student to communicate 

and thus create the individual imprint, a personal voice, to the content. 

 In this study treflection was divided dichotomously: free reflection (own 

topics) was mostly used and formal reflection (given topics) less so. The free 

reflection made the ePortfolios unique and inspired further personalization. The 

students in this thesis’s final interview described the continuation of the 

personalization process: during the first years it was essential but later on they 

preferred the emphasis on the professional process and personalization became 

less important. Through individuality, ownership strengthens, and the learner 

engages more profoundly in the ePortfolio process (Barrett, 2007). Besides the 

learning materials, authors learn about themselves during the ePortfolio process 

(Farrell & Seery, 2019). This refers to metacognitive knowledge and the ability to 

increase reflection on own activities and thus it successfully guides one to a more 

forward-looking approach to ePortfolios’ usage. The results of the visual part 

contained observations of quantity, areas of documentation and the connection 

between the visual and the textual parts. In the quantity part the photo and the text 

were combined most often, and the length of the written reflection varied 

individually. The linkage between the visual and the textual parts were observed 

to be moderate in the major part and strong in one fifth.  

ePortfolios have developed since the beginning of this thesis and the process 

continues, e.g., improvement in device technology, the storage options and the 

content formats. However, the basic elements, the documentation and appropriate 

reflection, have remained the same. Collected visual and textual evidence are the 

key contents and to achieve those, appropriate guidance and functional resources 

are needed. The students in this thesis also highlighted the importance of guiding 

students with step-by-step instructions and additionally providing similar learning 

material as the content of ePortfolios.  The ePortfolio assignments vary from open 
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(in this thesis) to closely outlined versions, but the fill-in-style is far from the 

ePortfolio principles. However, all information from the learning process in the 

ePortfolio is beneficial. The quantificational learning analytics focuses on 

numeric values (e.g., access to pages, time spent on-task and the number of 

submitted work) and the qualitative learning analytics improve learning through 

analyzing prior learning processes (Fournier et. al., 2011). This thesis applied a 

qualitative approach and discovered explicit documentation areas (process, 

product, free reflection and formal reflection) and their major distributions and 

combinations (process and free reflection). Documentation areas have most likely 

some subject specific nature, however the core areas are presumably unified with 

other subjects. 

7.1.3 Learning process in ePortfolios 
 

In formulating the epistemic document, students create knowledge for 

themselves and deepen their own understanding of the topic. Students in this thesis 

described that the documentation of the process required them to divide the 

process into smaller units, and thus it was easier to describe and recall later. This 

continuous process of learning is based on an internal and individual dialogue as 

well as co-operation with the social environment (Kimball, 2012). The 

experiential learning model (Kolb, 1984) explicates how a concrete experience 

through reflective observation sets the student to conceptualize the experience 

with abstract concepts and finally, to actively use the concept. The process is 

identical with the ePortfolio process, however the first two stages as such 

(experience and observation) cannot be demonstrated with the collected evidence. 

These invisible stages are internal and to some extent occur subconsciously. 

However, some students were able to reflect their invisible observations and 

conceptualizations of experiences in this data. The conceptualization and active 

experimentation are the visible stages and can be demonstrated by visual or textual 

documentation. This individual way of observing learning (case-based) can 

induce conflict concerning assessment: the institutional standards (assessment of 

learning) can collide with the individuals’ own possibilities and needs (assessment 
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for learning) (Barrett, 2007). Therefore, the structure of the assignment should 

concretize the assessment standards accurately and the digital archive (the 

collected evidence) could serve both personal and institutional purposes (Barrett, 

2007). In the initial stage of this project the focus of students’ documentation was 

purely on personal purposes (to support their own learning process). However, the 

institutional purposes (a list of aimed stages of the process) were formulated after 

the first year. The list aimed to support the documentation and reduce the gap 

between students and to achieve the standard of assessment. 

In this thesis the constructivism approach has been used and the creation of an 

ePortfolio is defined as a developmental process of learning and as an act of 

reflection on learning. The long-term documentation enabled observation of 

annual transformation such as changes in the knowledge type and in the 

concreteness of the cognitive processes. Anderson and Krathwohl’s dimensions 

(2001), (knowledge and cognitive process) revealed some differences between 

grades: the knowledge type dimension proceeded to focus heavily on procedural 

knowledge (8th grade) rather than the initial versatile situation (4th grade). 

However, in the cognitive process dimension, recall (4th grade) became more 

diversified over the years and covered more abstract sectors (apply and evaluate). 

These findings were confirmed with the interview data. 

    The experiential learning and ePortfolio method processes are transformed with 

time, as earlier stated in the findings. The transformation was found to happen in 

the learner’s assumed development and maturation in using the method. The 

project ePortfolio in craft education summarized the maturation model of 

documentation the first time (Saarinen et al., 2021). 
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Figure 4. The Elements of the ePortfolio Process and the Development Levels. 

In the model the elements of the ePortfolio, the learner’s activities and the 

transformations are outlined over time (theories adapted and combined from 

Zubizarreta (2009), Habermas (2005) and Kimbell (2012)). The model aims to 

describe the development potential and the maturation of using the method as well 

the maturation of the user. The levels of a learner (storer, reporter and thinker) are 

compatible with the adapted model of Anderson & Krathwohl’s (2001) categories 

(recall, apply and evaluate). Also, the maturation levels (Love et al., 2004) contain 

identical descriptions of the students’ active role and communication 

development. The model has been presented in several oral presentations and the 

feedback received has been encouraging: “the created model encapsulates the 

main idea of the ePortfolio method and the progression possibilities”.

7.2 Limitations of the study
This thesis consisted of an exceptional longitudinal data collection and was 

supported with two interviews: the initial (after two years’ usage) and the final 

(after six years’ usage). The creation of this compilation contained limitations that 

should be considered.  

First, the data was collected from two classes in one school and the 

documentation was directed by only one teacher-researcher. Familiarity and the
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limited number of participants should therefore be taken into consideration and 

further studies in other circumstances need to be conducted. However, the small 

sample size is not a barrier to external validity when the data analysis reveals 

elements of practice that are relevant to the study at hand (Yin, 2009). The results 

of the second article revealed new practices e.g., an emphasis on documentation 

areas which as such were a valuable discovery. The data collection of ICTs use 

often leans on self-reported data and therefore it is often criticized as being 

inadequate (Korte & Hüsing, 2006). In this thesis the data of the first article was 

based on the self-reported view, however the analysis of self-produced data in the 

latter studies was designed to confirm the earlier observations. The descriptive 

individual data contained a limited perception of the topic as might be expected. 

The documented data, the collection of an individual, can contain several sources 

of errors. As the documentation was gathered through school assignments it would 

be more likely to contain the risk of smoothing out mistakes and omitting 

unfavourable observations, in the hopes of receiving a higher grade. The 

autonomy limitations are characteristic to this type of a self-reported data 

collection model.   Further, the teacher-student position contains hidden degrees 

of power and therefore the set-up can be influenced to narration. However, besides 

the individual view, the focus of the thesis was to create a general comprehension 

of the method used. The constructed model was founded both on the findings of 

this thesis and the earlier theories and models centred on ePortfolio (portfolio) or 

knowledge processing. Therefore, the individual, enriched and diversified view 

affirmed the theoretical foundation. 

Second, the data was analyzed by qualitative content analysis using a 

summative approach, either with data-driven or theory-driven.  As the researcher-

teacher was familiar with the data already from the processing phase, this analysis 

method was a beneficial and effortless choice. The categorizing of the familiar 

and processed data spontaneously started to formulate divisions and emphasis 

areas. Instead of using only one approach, multi-methodological measures could 

have defined more closely the results and thus consolidate more versatile findings. 

This was taken into consideration in the latter studies. As these created categories 
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were tested by an external researcher, the research topic and the frame of the 

categories were discussed before the testing. The testing focused on discovering 

the used categories from the textual, visual or transcripted data, not to design them 

from the content as the data-driven approach recommends, and therefore the 

categories were introduced to another researcher (the inter-rater reliability testing).  

In the first two publications, sampling was executed with 16% of the data, with a 

systematic sampling in the first and with a random sampling in the second. From 

the third publication selected sampling was executed randomly by choosing 20% 

of each section. The inter-rater reliability values were 79.8 (I), 94.6 (II) and 98.5 

(III), and overall were considered satisfactory.   

Third, this thesis has contained abundant conceptualizations. The key 

instrument, the ePortfolio, had ambiguous definitions and needed a careful and 

versatile interpretation. The concept of an ePortfolio was unfamiliar to the 

participating students and therefore it was important to start with the 

comprehension of the definition. Also, the frequently used terms digitalization, 

digital and technology required accurate comprehension and demarcation of the 

phenomena. Commonly, e.g., the term technology is used as a synonym for 

technical, automated, and robotic-related purposes. In this thesis technology 

referred mainly to information technology and its devices. Finally, the fine 

adjustment of novel terminology to describe the created areas are missing and the 

findings were enclosed with the related original categories. In the future, 

analyzing these findings further could create more novel and innovative 

terminology concerning this issue. 

Fourth, the findings of this study which used the educational design research 

method are built on an iterative development of solutions to practical and complex 

problems. This leaned on one single teacher-researcher’s interpretation and would 

therefore need further researching and broader confirmation of other studies in 

this field. The systematic research reporting enables the repeatability of the 

research setting, and the improved model of the researched educational activity 

per se encourages and induces to reiterate the improved educational practice. 

However, reporting of real-life practice is always challenging to a researcher: to 
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observe manifold activities and social routines. It is doubly demanding to act as a 

researcher-teacher. The responsibility to guide an operation of two levels 

inevitably forces to make concessions and find the right balance between 

guidances. Fortunately, the design research setting provides several iterations to 

make observations and hence generates the overall view during the course of time. 

7.3 Conclusions and future implications 
Schooldays are hectic. As a teacher I meet on average fifty students a day 

during the lessons and the confronted communication situations could peak up to 

hundreds or even thousands. In addition, nearly every student in the classroom has 

an individual process to which one needs to give guidance, support, feedback and 

assessment during the learning processes. In this complex communication 

environment, any given teaching aid or means are valuable. One of these aids is 

the ePortfolio, a tool to collect and organize learning samples and to fulfill part of 

the versatile communication needs. In this thesis the ePortfolio was defined and 

examined as a tool, a method and a pedagogy and finally its applicability for craft 

education was observed. Beside its role in communication and in process support, 

the ePortfolio deepens thinking skills and integrates learning (Watson et al., 2016). 

As one of the high impact practices, the ePortfolio adds self monitoring skills 

(supports the development of self-regulation), generates more feedback, 

challenges major performance and provides compensatory effects (Watson et al., 

2016). These above-mentioned skills and impacts are beneficial for the future in 

work life and atherefore are also listed as twenty-first century skills (Griffin et al., 

2012). In Finland, these general skills are named with seven transversal 

competences (FNAE, 2016) and the ePortfolio can be directly connected to four 

of them (1. Thinking and learning to learn, 2. Cultural competence, interaction 

and self-expression, 4. Multiliteracy and 5. Information and communication 

technology (ICT) competence). The favorable impact of ePortfolios cannot be 

disregarded. 

The ePortfolio was examined in this thesis through pedagogical dimensions: 

from the users’, the contents and the developments’ perspective. The role of 
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resources, attitudes and implementations was also discussed. The results were 

encouraging. Clear functions and benefits were traced; versatile documentation 

and development phases were discovered, and beneficial propositions to develop 

the activity further were found. Hence, the ePortfolio consolidated its place in 

participating in students’ learning processes. It requires year-long usage, learner 

centered implementation and adequate guidance. 

One key element in the results of this thesis and the challenges of the 

assessment has been the process: how to capture the process and how to assess it. 

The Finnish curriculum (FNAE, 2016) in craft education highlights 

documentation as one objective but the curriculum does not regulate the means to 

accomplish it. Documentation has been executed in several ways: capturing some 

parts of the process but most often just the final outcome.  The systematic 

capturing of the process demands more resources and practice to document-in-

action than documenting of the final artefact. Therefore, the curriculum should 

regulate the norm and describe the means more accurately. The ePortfolio 

provides a complete method and pedagogy which promotes student’s activation 

to capture the process and deepen their learning and comprehension of it. 

Furthermore, the feedback students receive in an ePortfolio is placed in the right 

context and the sharing enables collaboration inside or outside the classroom. 

These itemized benefits of the ePortfolio could overcome the challenges of 

documentation and conduct deeper, directed and shared learning. 

The ePortfolio also had a focal role in assessment in this thesis. The assessment 

for learning (William, 2011), meaning supporting and guiding the process, was 

naturally strongly highlighted by students. Most often at the end of each school 

year the ePortfolio was used in the assessment of learning in an assessment debate: 

the entire processes and the reached skills levels were examined from the 

documentations. In the debate, feedback was divided into three items: the 

reflection act of the accomplished objectives, the final artefacts and suggestions 

for improvements. According to a typology of formative assessment our method 

was placed to next to the best level and it was called moderate formative 

assessment (Nyquist, 2003). The ePortfolio as a digital archive can compliantly 
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serve both the personal (formative assessment) and the institutional (summative 

assessment) purposes (Barrett, 2007) and create a single holistic combined view 

of the learner’s abilities rather than separate entities.  

Even appropriate and workable methods naturally have limitations and parts to 

improve. The collection on documentation builds up a prominent digital footprint 

for its users and the data should be protected in a responsible manner. The student 

owns the data and therefore the access, distribution and disposal need to be agreed 

and arranged with the owner. The administration of the collected information is 

quite elementary and would require more resources from teachers, schools and 

from education providers.  The role of the student as an owner also includes active 

participation when creating it. This active participation is one of the fundamental 

principles of creating the ePortfolio (Kimball, 2005). The students’ role easily 

transforms into a fill-in mode and the standards controlled by the teachers start to 

dominate the process. Used technologies have also significant impact on the 

students' active role: technologies for learning make students more passive than 

technologies for learners (Halverson & Smith, 2009).  However, students need to 

be informed of the standards and the presence of final decisions of each element 

should be processed and determined by the students. In these creative processes’ 

including decision-making, students need guidance and supervision. The 

ePortfolio is also an optional channel to realize continuous discussions. In this 

thesis the communication frequency between the students and the teacher varied 

from two to four weeks. The proposals for improvement targeted the time range: 

the students would prefer weekly communication and more versatile 

communication with the teacher compared to the current activity. Also, the 

resources (devices) were highlighted in this thesis: sharing devices was not 

experienced as fruitful. Sometimes students described having to wait a long time 

for the device or having lost the opportunity to document a meaningful stage of 

the process. Three to four students used the same device in the first five years, but 

during the last year when the documentation was stored in cloud services, 

everyone had their own portable computer. The observed change in 

documentation over the years took place in the final period of the data collection: 
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better access to devices could have affected the documentation in addition to the 

personal maturation and years-long practice. More resources and devices for 

communication are required. 

The role of a teacher-researcher has been both demanding and rewarding. 

Being a developer agent has provided many opportunities to observe and learn 

about students and their activities as well to analyze my own procedures. When 

analyzing students, I analyze my own operations at the same time: the functions 

are reflected in each other and therefore the stories in ePortfolios are conveyed 

through several sedimentations and viewpoints. However, as Zubizarreta (2008) 

has pointed out: “Any effort to organize one’s learning experiences is a step in the 

right direction…” (p. 122). My first steps with ePortfolios took place seven years 

ago and today I am increasingly convinced that it is the right direction: to utilize 

the pedagogical dimensions by following the principles of ePortfolio pedagogy 

makes the learning journey more rewarding. 
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