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ABSTRACT

The dissertation is an attempt to develop the instructional design that can be used by 
teenaged persons and hopefully by other non-professional tutors, given the need for 
continuous learning of lower Internet skills among older people in the community 
context. The dissertation contributes critical perspectives in the field of educational 
gerontology with more detailed knowledge on better tutoring of e-skills. Vygotsky´s 
development-based learning theory and the face-to-face methods based on it form 
the epistemological basis of the dissertation. Ontologically, the work relies on the 
phenomenon of intergenerational learning of e-skills that is mainly based on the ability 
of naturalistic tutoring (Graesser et al., 1995). Also, the models of the formation, use, 
and sharing of tacit knowledge are used as the ontological basis of the research. 

The main data source of the dissertation is video data. The mixed method was 
implemented on data gathered during three data collection rounds between 2010–2019. 
The tutoring-learning of 18 pairs consisting of an older learner and a teenaged tutor 
was analysed using the content analysis method, and the work of 6 pairs consisting 
of a teenager tutor and the author of the dissertation in a position of the learner was 
analysed using the content analysis method in the framework of formative research 
methodology as a way to develop a design theory (Reigeluth & Frick, 1999).

The results of the study indicate the insufficient knowledge and skills of teenaged 
unskilled tutors for this role. The unskilled teenaged tutors’ tacit knowledge of the 
website taught as well as the independent preparation for the tutoring session can 
even decrease the interactivity of tutoring.  

Links between scaffolding and the principles of older people’s learning are presented 
that, in turn, allow to recommend that the preparation of tutors should not necessarily 
focus on the age-specific features of the learner. Instead, tutoring techniques and 
tools for preparing and conducting the tutoring session in which the teenaged tutor 
facilitates older learner’s acquisition of lower Internet skills (Y-O session) should be 
introduced to unskilled tutors. For that, the content model and the instructional design 
are described based on the task centred instructional strategy (Merrill, 2007), the first 
principles of instruction (Merril, 2002), and the results of the current research.

The instructional design proposed in the dissertation aspires to offer an alternative 
to the relatively low-interactive collaborative learning, over-demonstration or point-
and-click dictation that tend to characterise the tutoring of older people’s lower 
Internet skills by unskilled teenaged tutors. 

The survey highlights that user skills can not be automatically interpreted as the ability 
to share those skills, and a short preparation is important for each tutoring episode, 
including thinking through the content knowledge (what to present) and the pedagogical 
content knowledge (how to formulate it). As a result, tutoring in IGL in which teenaged 
tutors facilitate older learners’ acquisition of lower Internet skills should not be 
naturalistic anymore, and the new term – volunteer tutors – has been proposed.
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TERMS AND ABBREVIATIONS

The systematic scheme of the terms related to tutoring used in this dissertation has 
been provided in Figure 1. In this dissertation, tutoring means the use of tutoring 
techniques and activities. Tutoring techniques can be interactive or non-interactive 
techniques and activities. One elaborate interactive technique is scaffolding, which 
means either the application of 15 scaffolding tactics (direct scaffolding) or indirect 
scaffolding. The terms related to scaffolding are presented on the dark background 
in the figure. The use of all other techniques that are not considered scaffolding are 
addressed in this dissertation as direct instruction and have been presented in the 
figure on the light background.   

Figure 1. The system of tutoring-related terms in the dissertation context. The 
main sources: Chi et al. (2001); Chi (2009); complemented with Loo et al. (2016)
(commanding and pointing) and Tambaum (2016).

In this dissertation, the terms e-skills and Internet skills are used as synonyms, 
despite the fact that generally these are not as synonyms, as e-skills refer to the 
skills of using any digital environment that is required in a specific context (e.g. 



11

professionally). In this dissertation, e-skills refer to a person´s ability to use Internet 
solutions he/she considers necessary to use. In strategic documents related to the 
current subject, also terms like digital competence, ability to use the Internet (Internet 
user), digital skills and digital capability are used. In the dissertation, these terms are 
used only if directly linked to the respective documents. According to the European 
Parliament’s recommendation (2016), digital competences are included in the list of 
key competences for lifelong learning. In the national curriculum for basic schools 
(2011), the term digital competence has been described through five component skills, 
which are information management, communication in the digital environments, 
digital content creation, safety, and problem-solving skills.

Internet user refers to a person who uses Internet with a degree of frequency, while 
the extent of the content used or its extension over time has not been specified, i.e. 
the term covers the persons who have acquired just one environment as well as others 
who are constantly discovering new environments. The meaning of the terms digital 
skills and digital capacity in the present dissertation depends on the source referred 
to.

The term older learners or older persons has not been identified through chronological 
age in this work, but it is rather a relative term, covering first and foremost people 
in the pre-retirement and retirement age. Older learners in the current research are at 
least two generations older than their tutors, i.e. tutors and learners represent non-
adjacent generations (the age difference of approximately 40–60 years). The use of 
non-adjacent generations presents the age difference between learners and tutors in 
a relative term.

The term teenaged tutors has several synonyms in this dissertation, like young or 
younger tutor, young or younger person, individual, or generation. Unlike the use of 
the term older learners, tutors are described both in absolute terms (young, teenaged) 
and in relative terms (younger). The reason for that comes from the fact that it was 
teenaged people who were invited to the survey, and therefore, they are young in 
terms of their age and younger compared to the learners. The choice of teenaged 
people is a decision that, on the one hand, is based on the ‘paradox of neighbourhood 
participation’ (Buffel et al., 2014), i.e. teenaged people in absolute terms are available 
in the community, and on the other hand, comes from the framework of the six digitals 
skills (van Dijk & van Deursen, 2014), i.e. younger people have advantages in lower 
Internet skills.  

In this dissertation, the terms interaction and dialogue are used synonymously in 
the meaning of reciprocal communication between the tutor and the learner. As 
presented in Figure 1, the tutor can use interactive and non-interactive techniques in 
the tutoring dialogue. When the tutor uses more interactive techniques, the episode 
of the learning-tutoring dialogue is characterised as a more interactive one; when the 
tutor uses more non-interactive techniques, the interaction is characterised as non-
interctive. The more interactive techniques are used in the interaction, the higher is 
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the level of the interactivity of the tutoring dialogue. Thus, because interaction and 
dialogue are used as synonyms, it is possible to express the terms of “non-interctive 
interaction” and “interactivity of interaction” which have the meanings of “more non-
interactive techniques are used in the tutoring dialogue” and “the use of interactive 
techniques is high in the tutoring dialogue”, respectively.

There are two more pairs of terms that consist of similar words but need to be 
carefully distinguished. The first pair is direct instruction and direct guidance. Direct 
instruction is the use of non-scaffolding techniques, i.e. non-interactive techniques 
and those interactive techniques that are not considered scaffolding. Direct guidance 
is understood as a general term within the meaning of explicit instruction. Direct 
guidance is more suitable for the less knowledgeable learners and contrasts to 
discovery learning that is more suitable for more knowledgeable learners (Tuovinen 
and Sweller, 1999). 

Also, the term demonstration is used in two ways in the current study. Demonstration 
as an instructional technique, often used in a wording pointing-demonstration, refers 
to a certain act by which something is pointed, while demonstration as an instructional 
principle refers to the set of acts described in the current chapter.

The abbreviations used throughout the dissertation:

IG stands for the word intergenerational.

IGP or IG practice stands for the intergenerational practice. 

IGL and IG learning is learning that takes place between generations. 

TCIS – the task-centred instructional strategy.

TTT – teenaged tutor training, i.e. a short preparation for participants in IGL in 
which the teenaged person receives help for polishing his/her tutoring skills.

NTV – naturalistic tutoring video used during the third data collection round 
as a tool in TTT in which the teenaged tutor instructed the adult learner 
(the researcher) without any prior preparation. The process of naturalistic 
tutoring was recorded on the video and used as the tool for discussing tutoring 
techniques.

FP – one of the five first principles of instruction introduced by Merrill (2002). 
For example,FP2 is the second principle of the first principles of instruction 
called Activation.

Y-O session – the tutoring session in which the teenaged tutor facilitates older 
learner’s acquisition of lower Internet skills (Y stands for “younger”, O stands 
for “older”). Referred to in the text also as a session or learning session.

00 refers to the tutors of beginners. 
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For the categorization of the tutors whose learners were not beginners, two-
letter abbreviations have been used. The first letter is denoting whether the 
tutor him/herself was a user of the website or Internet application to be taught. 
The second letter indicates the tutor’s independent preparation for the Y-O 
session. 

YN-type tutoring – the tutor taught the website or Internet application where 
the tutor him/herself was a user, i.e. the tutor had tacit knowledge of the content 
(Y stands for “yes”) but had not prepared for the Y-O session (N means “no”).

NY-type tutoring – the tutor was not a user of the website or Internet application 
he/she taught, i.e. he/she lacked tacit knowledge of the content but had prepared 
for the Y-O session. 

YY-type tutoring – the tutor was a user of the website or Internet application 
taught, i.e. he/she had tacit knowledge of the content and had also prepared for 
the Y-O session. 

NN-type tutoring – the tutor was not a user of the website Internet application 
he/she taught, i.e. he/she lacked tacit knowledge of the content and he/she had 
not prepared for the Y-O session.

Explanations of rarely used abbreviations are given in the text. There are also some 
common abbreviations such as UNESCO or OECD used in the text.
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INTRODUCTION 

The dissertation was motivated by concerns about the slow spread of e-skills among 
older people and trends in age segregation both in Estonia and in Western society as 
a whole. Gerontologists have pointed out that technology is developing faster than 
the understanding of it and that their indication must be taken seriously (Dickinson 
& Gregor, 2006). According to Digital Economy and Society Index Report (2020) 
in Europe, 35% of those aged 55–74 and 30% of the retired and the inactive have at 
least basic digital skills compared to 82% of young individuals (aged 16–24). The 
lack of relevant skills remains by far the most important factor deterring households 
from having internet access at home (ibid.). The situation refers to the fact that the 
availability of software applications, the hope for their intuitively comprehensible 
navigational structure, and the motivating of older-middle aged and older people 
through good examples are just not sufficient for the adoption of new technology 
embedded in our everyday life. It is important to find out how exactly older people 
acquire new skills. Therefore, the detailed process of instructing and acquiring e-skills 
by older people should be considered (van Deursen & Helsper, 2015). 

Previous research has been concentrating rather on measuring the satisfaction and 
competences of the older learners after the session (Dickinson & Gregor, 2006). The 
studies focusing on the shaping of skills instead of the final outcome (Roscoe & Chi, 
2007; Sawchuk, 2003; Dong & Deng, 2016) are still highly expected. For example, 
the European Association for Research on Learning and Instruction (EARLI) defines 
as one of its aims to support approaches “allowing its participants to focus on 
innovative and new fields of research, with an emphasis on exploration and process 
rather than on output and product” (EARLI, 2020). 

This context gives rise to the question of tutors for older people. One of the possible 
groups of society that has the potential to take on the role of tutors for older people 
in shaping their e-skills is young people (e.g. Tatnall, 2014, van Dijk & van Deursen, 
2014). Tutoring skills are not explicitly taught at school; nevertheless, teenagers 
witness school teachers applying instructional skills, and therefore certain tacit 
knowledge in tutoring can be assumed. It can also be assumed that teenagers have the 
knowledge regarding Internet required for tutoring older people. Although the vast 
majority of teenagers use Internet (see above, e.g. in 2019, according to the Statistics 
Estonia, 99,5% of people aged 16–24 were Internet users), one might doubt that this 
is sufficient for tutoring as there are several indications referring to the myth of young 
people’s high digital skills (e.g. van Dijk & van Deursen, 2014; Leppik, Haaristo, 
& Mägi, 2017). Nevertheless, based on the six-level hierarchy of digital skills 
proposed by van Dijk & van Deursen (2014) (see Table 1), surveys have confirmed 
that teenagers are able to apply lower Internet skills – operational and formal skills 
(ibid.). At the same time, older people are in need of direct guidance on those skills, 
i.e. older people cannot be expected to acquire lower Internet skills independently 
through trial and error (Kirschner, Sweller, & Clark, 2006).  
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The idea to give the role of lower Internet skill tutoring to teenagers can be justified 
also by the concept of naturalistic tutoring. In case a teenager happens to be a tutor 
without professional tutor training, we have a case of naturalistic tutoring (Graesser, 
Person, & Magliano, 1995). The characteristics of the naturalistic tutoring are the 
following: the tutor does not necessarily have extensive knowledge on the subject 
taught, he/she has not received comprehensive training regarding efficient tutoring 
methods, and he/she lacks a long experience in tutoring (ibid.). Thus, even if the tutor 
is not armed with good e-skills, it does not mean he or she necessarily fails as an 
unskilled tutor. According to Graesser and colleagues (1995), naturalistic tutoring can 
be productive as the quality of tutoring does not depend on the professional qualities 
of the tutor but on the dialogue patterns between the tutor and the learner (ibid.). In 
other words, the actual level of the digital competences of teenagers does not play a 
significant role and will therefore be only slightly discussed in this dissertation.

The question arises to what extent the hope can be put on naturalistic tutoring, i.e. to 
what extent the withdrawal from the preparation of teenaged tutors is justified when 
it comes to the older learner? It is known that the tutor plays a key role in the success 
of older people learning (Duay & Bryan, 2008), and it is emphasised that an older 
learner should have a positive experience in each application and in any interaction 
situation while adopting technology (Czaja et al., 2006). 

The analysis of written guides composed for IG e-skills learning projects like 
Cyber-Seniors, Generation YES, Grundtvig Learning Partnership, Grandparents & 
Grandchildren, and similar materials presented by Strom and Strom (2012) indicates 
that the preparation for tutoring is rather addressed through the description of the 
subject matter of tutoring sessions and general communication rules that focus on 
older learner’s peculiarities. Recommended learning content and communication 
rules based on older learners’ peculiarities with no tips for instruction itself, i.e. how 
to conduct tutoring interaction, overlook the social nature of knowledge construction. 

According to the sociocultural approach to learning, the roles of the teacher and the 
learner are interrelated;  thus, it is not a teacher-centred nor learner-centred process 
(Gibbons, 2015), but knowledge is constructed socially, in interaction within the 
framework of the zone of proximal development (Vygotsky, 1997). So, it is important 
to consider learners’ individual needs for tutoring interaction. Kirschner with 
colleagues (2006) divides Internet learners into two groups – less knowledgeable 
and more knowledgeable, according to the type of digital skills (van Dijk & van 
Deursen, 2014) the learner is acquiring (see Table 1). Kirschner with colleagues 
(2006) emphasises the difference between the tutoring approach necessary for these 
two groups of learners. According to these authors, less knowledgeable Internet users 
need more direct guidance which, in turn, is unnecessary or even risky for more 
knowledgeable ones who are able to implement discovery learning with minimal 
guidance (Kirschner et al., 2006; van Dijk & van Deursen, 2014). Thus, regarding the 
less knowledgeable e-skills learners we should not overlook the importance of direct 
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guidance in tutoring interaction (Kirschner et al., 2006) and consequently the skills 
of providing it in tutoring interaction by a teenaged tutor.

While in IGL, the hope is mainly put on the naturalistic tutoring with almost no 
developments on the tutor’s instructional techniques, the question arises as to what 
extent it is justified to lean only on the tutor’s natural tutoring ability in IGL. Therefore, 
the detailed knowledge of what takes place within the process of naturalistic tutoring 
is needed and how tutoring skills should be developed, if necessary. As pointed 
above, according to the sociocultural essence of learning, the dialogue between the 
participants reveals the process of knowledge construction, and interaction should be 
analysed while studying tutoring (Bruner & Bornstein, 1989). Also in the models of 
sharing tacit knowledge, the transfer of tacit knowledge into explicit knowledge is 
expressed through interaction (Nonaka & Takeuchi, 1995; Reber, 1993; Anderson et 
al., 1995; Gregory, 2006). An important principle applied in older people’s learning 
is the standpoint of building the learning content on the learner’s personal interest 
(Wilson, 2018; Tambaum, 2015), and the way how to identify the learner’s personal 
interests is also a dialogue between the tutor and the learner. At the same time, the 
dialogue itself does not impact the quality of tutoring, the dialogue patterns do 
(Graesser et al., 1995). 

Chi and her colleagues (2001) have demonstrated that in individual tutoring the tutor 
uses both interactive and non-interactive techniques and that the biggest possible 
share of interactive techniques determines better outcomes compared to the use 
of non-interactive techniques (Chi, 2009). These interactive techniques are asking 
questions, responding to questions, and scaffolding (ibid.). Scaffolding is a technique 
of individual tutoring implemented in the zone of proximal development (Vygotsky, 
1997) which was first introduced by Wood and colleagues (1976). According to 
this original definition of scaffolding (ibid.), the use of it can be assumed during 
naturalistic tutoring, as far as scaffolding can be offered by anybody who has better 
knowledge or skills in the subject matter (the so-called knowledgeable others) (Chi, 
2009; Chi et al., 2001).   

Thus, in the case of naturalistic tutoring, the tutor is a person who has no special 
training in tutoring, while at the same time has some advantage in the subject taught 
compared to the learner who is the less knowledgeable one. In the case of e-skills and 
teenagers as tutors, it must be taken into account that the e-skills taught by a tutor 
have probably taken the form of tacit knowledge (Polanyi, 1967). The reason for such 
claim comes from the fact that operational and formal skills – necessary to acquire by 
less knowledgeable learners (see Table 1) – are not systematically taught in schools 
(van Dijk & van Deursen, 2014; Leppik, Haaristo, & Mägi, 2017), and therefore, the 
teenaged tutor has obtained them through everyday life, i.e. in a non-explicit way. In 
order to transfer tacit knowledge, the knowledge must first be changed into explicit 
knowledge (Anderson et al., 1995; Reber, 1993). It cannot be assumed, however, that 
a teenager would do it as a preparation for naturalistic tutoring. 
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If we take teenagers as experts of lower Internet skills (having those skills mainly 
in a tacit form), Kirschner and his colleagues’ observation from 1992 has confirmed 
the following: the way an expert works in his or her domain (epistemology) is not 
equivalent to the way one learns in an area (pedagogy). In other words, using the 
terms introduced by Anderson and his colleagues (1995), procedural knowledge 
used by the expert should not be considered as declarative knowledge needed by the 
novice. It has been emphasised or reminded that in addition to content knowledge 
(what to present), also pedagogical content knowledge (how to formulate it) needs to 
be included in the teacher training (Shulman, 2004).

In this dissertation, I argue that naturalistic tutoring is not necessarily sufficient in 
order to ensure that older people “experience some level of success” during training 
(Czaja et al., 2006, p. 17) and that teenagers should be prepared for the tutoring role. 
During the survey, I also want to establish whether and what attention should be paid 
to sharing tacit knowledge by the more knowledgeable Internet users. 

Developmental learning theories (Orlich et al., 2013) emphasize the principle of 
building new knowledge on what already exists. Percy (1990) has put it this way: 
„Learners begin from where they are”. This principle applies to teenaged unskilled 
tutors as well. Therefore their preparation, if it is necessary, needs to rely on the 
knowledge about naturalistic tutoring. In addition to that, there are two more 
important aspects related to IG e-skills learning. First, it can be assumed that the 
tutor’s possible preparation should be relatively short. The second aspect is related 
to specificity of the learning subject – the Internet applications – that are supposed to 
have an intuitively comprehensible navigational structure, and therefore, many hints 
for new knowledge and skills come from the learning object itself. 

The objective of the dissertation is to develop an instructional design for IGL in 
which teenaged tutors facilitate older learners’ acquisition of lower Internet skills.

To that end, I explore the dialogue that takes place during naturalistic tutoring 
between the teenaged tutor and older learner (Y-O session), including the use of 
interactive techniques, both in the stages of determining the content of learning and 
e-skills development. To achieve this objective, five research questions have been 
formulated. The article in which respective research results have been published is 
pointed out in brackets.

1. To what extent should the teenaged tutors be prepared to determine the content 
of the Y-O session? (Article I)

2. What should be explained to the teenaged tutors regarding the interactive 
tutoring techniques, including scaffolding? (Articles II and III)

3. To what extent the specifics of older learners and the principles of older 
people’s learning are necessary to be introduced to teenaged tutors? (Article 
IV)
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4. How do the independent preparation of unskilled teenaged tutors for the Y-O 
session and their prior content knowledge impact the course of their naturalistic 
tutoring? (Article III)

5. What should be explained to the teenaged tutors relating to tutoring as a 
complex interactive process on the basis of their naturalistic tutoring skills? 
(Article V)

The dissertation contributes to the critical perspectives in the field of educational 
gerontology and geragogy. Geragogy is a continuation of the andragogical thought that 
pointed to the need for older people’s learning and stresses the fact that some aspects 
of learning tend to differ between adult and late life learning (Meyer, 1977; Battersby, 
1987). While Percy (1990) disputed this idea saying that education for older people 
should be no different from that for any age group, the representatives of the wing 
of the critical educational gerontology (Glendenning & Battersby, 1990; Formosa, 
2011) disagree with this humanist and individualist approach. Critical educational 
gerontologists question the belief that just any kind of education is beneficial for older 
adults and suggest older people’s education to be seen as an agent of social change 
(Glendenning, 1991 in Phillipson, 2000). Formosa (2011), in turn, has acknowledged 
the need to renew the use of critical educational gerontology, because next to the 
social benefit of older people’s learning, the principles of educational gerontology 
may hide the mechanism for exclusion. 

One strand of critique of the principles of educational gerontology addresses 
facilitation (Hachem, 2020). Percy considers teachers’ awareness of the models of 
old age important; however, he believes that there is no distinctive role for teachers 
in empowering and emancipating their students (ibid.). Even more, he is sceptical 
about the teachers’ possibility to do that (ibid.) Contrary to Percy, Glendenning and 
Battersby support  Freire’s standpoints on adult learning suggesting that the tutor 
should always maintain a directive role (Freire, 1987 in Mayo, 1995). Formosa adds 
a transformative rationale by which the tutor in the field of older people’s learning 
should be more knowledgeable in terms of knowledge and in terms of the horizon that 
he or she wants to reach, as pointed out by Freire (Shor & Freire 1987 in Formosa, 
2011). 

On the one hand, basic e-skills are assumed to be something that people acquire 
intuitively in the society; on the other hand, also training courses are offered. 
However, the result has been a constant gray digital divide (Millward, 2003). It leads 
to the idea that with the continuation of the same practice, there is no reason to expect 
any change, i.e. a mechanism for exclusion of older people has been written into 
the existing approach to e-skill learning in the society. Perhaps a distinction should 
be made in educational gerontology between learning new basic skills (European 
Parliament, 2006) and the continuous acquisition of general knowledge (see Figure 4 
& Figure 3)? Regarding the former, the expectations for tutoring may be higher than 
just a random presence of a more knowledgeable person. Also, in the community 
context, local social networks should be that is conducive to the use of the digital 
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world (van Dijk & van Deursen, 2014) and certain tutoring skills become inevitably 
important.

In the current study, teenagers are observed as tutors of older learners in the limited field 
of e-skill learning. The aim of the work is obviously to support a social change through 
the reduction of intergenerational inequalities in accessing e-resources. Nevertheless, 
the question is whether teenaged people as tutors can carry the distinctive role and 
broaden the older learners’ horizon. Hachem (2020), pointing to the evidence from 
the literature, acknowledges that the emancipatory aims of critical geragogy do not 
materialise easily. Probably both learners and tutors should be supported by a more 
general community learning system. In any case, the current dissertation contributes 
to the development of critical educational gerontology and geragogy with a more 
detailed knowledge of better tutoring of e-skills and hopes thereby support social 
change in the spread of e-skills among older people. The term geragogy is not used in 
the dissertation; instead of that, „principles of tutoring older persons” are used which 
is very briefly marked in Chapter 4.1 and described comprehensively in my article 
(Tambaum, 2015) attached to the dissertation.

In Chapter 1, the problems of learning e-skills in the context of the ageing society are 
introduced. In Chapter 2, the theoretical framework of the dissertation is presented. 
Chapter 3 contains a description of the research methodology explained in more 
detail than usual as it was impossible to give a detailed description in the published 
Articles I–V due to the limits to the length of articles. In Chapter 4, research results are 
summed up, and the discussion of the results is provided in Chapter 5. Research tools 
and additional information about data collections are presented in nine appendices.  
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1. PROBLEM DESCRIPTION – TEACHING E-SKILLS 
IN THE CONTEXT OF AN AGEING SOCIETY

The “Delors report” (UNESCO, 1996) points out the necessity of lifelong learning so 
that a person would be able to live together with other members of society (McNair, 
2009). It is difficult to overestimate the usefulness of e-skills for keeping in pace with 
the societal life, and this is especially true in Estonia that, according to the World 
Bank report, is one of the best developed digital societies in the world (World Bank, 
2016). Unfortunately, the ability to use digital solutions among the older population 
in Estonia is not in line with the achievements pointed out by the World Bank. In 
Estonia, 15% of people aged 55–64  and 38% of people aged 65–74 do not use 
Internet while, for example, the share of non-users in Finland in the age group of 55–
64 is 4% and in the age group of 65–74 is 10% (Eurostat, 2019). The same indicators 
in Sweden and Denmark are 1–2% among the age group of 55–64 (ibid.) which is 
likely the maximum achievable level. In Estonia, the proportion of the users in the 
age group 65–74 has increased during one year by 2 percentage points, by contrast, 
in Latvia, the number of users in the same age group has increased by 6 percentage 
points during the same period (ibid.).

In Estonia, the main reason for not using Internet in the age group 55+ is the lack of 
skills (Tambaum, 2016). Even more, this reason for not using Internet has been an 
increasing trend among non-users in Estonia (in 2010–2016 increase from 32% to 
42%) (ibid.). The situation is not specific to Estonia as many developed countries have 
indicated relatively high shares of non-users among the older population (Tambaum, 
2019b). According to the Digital Economy and Society Index Report (2020), not 
financial reasons but „lack of relevant skills remains by far the most important factor 
deterring households from having internet access at home” in the EU. 

Operational and formal skills in particular are those that seniors have problems with 
(van Dijk & van Deursen, 2014). Disadvantages in obtaining lower Internet skills 
come from the fact that those skills are media-related and address a structure that 
differs from any other traditional medium older people are familiar with (ibid.). van 
Dijk  & van Deursen (2014) have pointed out the fact that this is not a temporary 
problem: as higher stages of universal access to the digital media are reached, 
differences in skills and usage increase. 

In the EU, the life expectancy at age 65 is 21.5 for women and 18.2 for men. In 
Estonia, the respective indicator is 20.6 and 15.7 for women and men, respectively 
(Eurostat, 2020 for 2018). In a situation where older people do not acquire e-skills, 
a large proportion of the population will remain outside of an important flow of 
information and lack the ability to use e-services for years to come. For example, 
in Estonia, a majority who has used web-based governmental services once stays on 
using services at an increasing rate as time passes. At the same time, the cumulative 
adoption with public services is clearly age-related: e.g. 80% of people aged 20–44 
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use e-services while only 60% from the age group 45–64 do the same (Solvak et 
al., 2019). The lack of e-skills in a situation where the use of electronic means has 
become a part of everyday life has a discouraging effect on older people, reducing 
their sense of security (Morris et al., 2007). 

The access to ICT has an effect on the participation in society. Less participation feeds 
back on existing personal and positional inequalities and builds fewer new resources 
(van Dijk & van Deursen, 2014). The outstanding divide between the technological 
skills of younger and older people also limits older people’s opportunities to influence 
society (Findsen, 2006). This situation has been described as a grey digital divide 
that is directly linked to the grey social divide (Millward, 2003). In Estonia, 35% of 
individuals in the age group 50+ are in the highest quartile of the socially deprived, 
which is among the worst four outcomes in Europe (Myck, Najsztub, & Oczkowska, 
2015). According to the report How’s Life? (OECD, 2020), satisfaction with personal 
relationships, adult skills, social support, life satisfaction, and feeling safe are all 
indicators of well-being in which older people have disadvantages over the young.

Digital competence is one of the eight basic skills in lifelong learning in the European 
Union (European Parliament, 2006). Basic skills, in turn, are defined as a combination 
of knowledge, skills, and attitudes necessary to have by every citizen to be able to 
cope, develop, and achieve self-fulfillment, active citizenship, social inclusion, 
and participation in labour market, independently from the field of life or activity 
(ibid.). Therefore, missing digital skills is not just a matter of personal preference or 
individual decision but these form a necessary tool for every citizen regardless of age.

The use of information technology is one of the measurable components in the active 
ageing concept developed upon the initiative of the United Nations (2002; Zaidi, et 
al., 2012). The increased proportion of individuals possessing e-skills is an important 
political issue in Europe. It is expressed in the slogan of the Digital Agenda: Every 
European Digital (Digital Agenda Scoreboard 2013). 

As computer courses do not offer long-term technical support, that is actually 
necessary, as “...faults occur all the time while using a computer”, the courses are not 
sufficiently beneficial for older learners (Xie, 2007, p. 433). Formal learning sessions 
are always short-term and random due to the ample resources required, and therefore, 
formal courses are unable to provide the opportunity for the participants to achieve 
intuitive use of Internet (Sandhu, Damodaran, & Ramondt, 2013). Learning to use 
Internet requires broader support than a fixed training programme (Tatnall, 2014). 

Indeed, surveys have confirmed that adults do not acquire computer skills at 
courses but rather by learning from other people and experimenting (Digital Agenda 
Scoreboard 2012). Adults prefer “significant others” or “soft experts” who surround 
the person at home, in the community or at work (Selwyn et al., 2006). According 
to research on factors that influence an individual’s participation in the digital world 
(van Dijk & van Deursen, 2014), a social network or environment that is conducive 
to access and use the digital world (rather than mere access to e-skill training) is one 
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of the most important intermediaries. In other words, motivation, access, skills and 
usage of IT and a supportive network need to be created for older learners within the 
community (ibid.). 

This context gives rise to the question of who should provide instruction in lower 
Internet skills for older people outside the framework of formal courses. Academic 
circles share an opinion that any person who uses digital devices can provide support 
in e-learning (Haywood, 1995). Younger relatives who are known to the older learner 
are considered to be especially suitable (Tatnall, 2014). Nevertheless, some surveys 
have demonstrated a negative impact on the e-skills of older learners of the tutors 
who are also family members (Sandhu, Damodaran, & Ramondt, 2013; Selwyn et 
al., 2006; Billipp, 2001). In the situation “where the participants are related to each 
other (relatives or good acquaintances), the IG activity is less efficient as negative 
stereotypes are not challenged and this leaves an imprint on the outcomes achieved” 
(Granville, 2002, p. 25). This directs us to pay attention to the young people 
outside the family who could be those providing support to the older people in their 
community. At least in the organisational context, it has been demonstrated that weak 
ties between participants do not impede knowledge sharing or aiding nor deteriorate 
the quality of these activities (Constant, Sproull, & Kiesler, 1996), which is in line 
with the theory of the strength of weak ties (Granovetter, 1973). 

There are several reasons for assigning such a responsible role for young people. 
First, it has been shown that well-planned IGL projects based on theory have the 
potential to achieve positive results for young people (Generations United, 2007; 
Topping, 2020). Second, teenagers are present in the community, and third, despite 
the growing scepticism about young people’s alleged high digital skills, surveys 
confirm that they are familiar with most of the relevant lower Internet skills (van 
Dijk & van Deursen, 2014). The idea to give a practical role to teenaged people in 
the community supports also the critics of the present youth work who have pointed 
out that young people’s attention tends to be directed to their risk behavior rather 
than their development into active citizens (Tett, 2010). Hine and Wood (2009) 
warn that stigmatizing the young – young as the risk group, young as a problem 
– conceals their ability to control the community and can therefore become a risk. 
Tett (2010) points out that the transmission of the knowledge and tacit knowledge 
of young people should form one aspect of youth work, especially in the debate on 
citizenship education. Strom and Strom (2012, 2011) are among the few who have 
studied young people as tutors facilitating the acquisition of basic e-skills by adults. 
The authors have stressed the need to consider youth as part of society who takes the 
responsibility for teaching e-skills to older persons. Pyle (2005, p. 40) has expressed 
the same idea as follows: “It is said that youth are the future, but in today’s rapidly 
changing world, youth really is the present”. These notions are further confirmed 
by the gradually increasing popularity of projects where students are engaged in 
teaching e-skills to older persons. 
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At the same time, there have been expressed also standpoints that young people should 
not be allowed tutoring seniors as „these younger individuals cannot imagine older 
adults’ problems and often perform teaching operations at a quick speed” (Wandke et 
al., 2012 in van Dijk & van Deursen, 2014, p. 127). So, those authors think teenagers 
are unsuitable for tutoring older learners just because of their young age. The premise 
of such a position is that teenagers’ tutoring behaviour is unchangeable.

In IG e-skill learning projects, young tutors often have been equipped with manuals 
and they have attended the preparatory briefing (e.g. Cyber-Seniors, Generation 
YES, Grundtvig Learning Partnership, Grandparents & Grandchildren). The content 
analysis of those guidelines reveals that in addition to general communication 
rules, there are two types of tutoring-specific recommendations given: 1) what can 
be a subject matter of tutoring sessions and 2) how older learners are diverse from 
other learners. Strom and Strom (2012, pp. 360–362) have prepared comprehensive 
instructions for young people as tutors but their main focus is also on communication. 
The single guidance-related advice of the authors is the following: the young tutor 
should “apply strategies that allow the adult learner to observe and understand series 
of activities required for performing the task”. They do not explain what the strategies 
are and how exactly these should be applied.

Thus, non-professionals have the potential for tutoring new technology. However, 
it has been stressed that educational intervention projects without the critical 
contribution of gerontology and its specificities concerning the personal and social 
reality of older people would be an erroneous practice (Lemieux & Martinez, 2000, 
p. 485).  The tutor plays a key role in securing the success in older people learning 
(Duay & Bryan, 2008) and scholars in the field of older-age learning share a belief 
that age-specific knowledge (Cohen, 2006; Deary, Corley, Gow, Harris, Houlihan, 
Marioni, Penke, Rafnsson, & Starr, 2009) should be introduced when instructing 
older people. 

This notion is derived from the fact that although older people are a heterogeneous 
group and there are individual variations, higher age tends to be related to changes 
in learning abilities and preferences for study methods (Findsen & Formosa, 2011; 
John, 1981; Nussbaum & Coupland, 2008; Pincas, 2007; Requejo-Osorio, 2008) At 
large, the following higher-age-related changes have been pointed out: the reduced 
speed of cognitive processes, concerns about worsening short-term memory, impaired 
fluid intelligence and decreased sensory-perceptive functions (e.g. vision) (e.g. 
Baringer, Kundrat, & Nussbaum, 2008; Cohen, 2006). It is commonly held in the 
academic literature that the cognitive load must be reduced for older learners (Cohen, 
2006; Echt, Morrell, & Park, 1998; Morrell, Park, Mayhorn, & Kelley, 2000). The 
take-up of technologies among older people tends to be affected by their computer 
anxiety, lower self-efficacy, and crystallized intelligence that increases along with life 
experience (Czaja et al., 2006).
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So, the prevailing notion is that explicit age-specific knowledge about older learners 
is necessary when preparing young tutors for IGL, but there the question arises 
whether it is justified. Meshel and McGlynn (2004) have shown that the age-specific 
knowledge provided to teenaged tutors prior to contact with older learners would 
even reinforce their pre-existing (negative) stereotypes. One must also be mindful 
that according to the capitalist paradigm, age-specific differences may be viewed as 
disadvantages (Fenwick, 2012). Thus, young people would enter the interaction with 
pre-existing views of older people, which makes them more liable to focus on the 
differences between themselves and older adults, to distinguish themselves in terms 
of age, and to describe their thoughts, feelings, and beliefs about older adults in more 
negative terms (Teater, 2018). At the same time, rather the opposite is needed in IGL 
(Chapter 2.1). The tutoring-learning session in which the teenager instructs an older 
person in his/her acquisition of lower Internet skills (Y-O session) should promote 
a ”stereotypic dilution” (Hilton & Fein, 1989), a greater understanding and respect 
between generations.  

According to Czaja and her colleagues (2006), introducing technology to older 
people requires special care as success experience must be ensured for building up 
confidence in older learners’ abilities. Hence, we come to the question of whether 
young people need preparation for tutoring older people or naturalistic tutoring is 
sufficient, and if the preparation is needed, what aspects of tutoring skills need to be 
covered in it. Dickinson and Gregor (2006) state that sensitive decisions made for 
introducing technology to older persons can only be as good as good are the studies 
that form the basis for these decisions. Research regarding the process of naturalistic 
tutoring is in the early stages, and my intention is to make a contribution to this work. 
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2. THEORETICAL BACKGROUND

Ontologically, the work relies on the phenomenon of IG e-skills learning what is 
mainly based on the ability of naturalistic tutoring. The principles of IG learning are 
introduced in Chapter 2.1. An unskilled tutor is one with no extensive knowledge of a 
particular subject, he/she has not acquired skills in efficient teaching techniques, and 
he/she also lacks long-time tutoring experience (Graesser et al., 1995). The expected 
positive result of tutoring without professional skills stems from the sociocultural 
approach to learning and the theoretical opinions on learning and tutoring that allow 
stating that the quality of naturalistic tutoring depends mainly on the collaborative 
dialogue patterns between the tutor and the learner (Graesser et al., 1995). The 
sociocultural approach to learning that forms the epistemological basis of this work 
is described in Chapter 2.2. 

The question arises whether it is justified to expect the emergence of those dialogue 
patterns that facilitate learning in tutoring dialogues between an older learner and 
teenaged unskilled tutor within the process of naturalistic tutoring. In order to find an 
answer to this question, I am relying on research conducted by Chi and her colleagues 
(2001) and Chi (2009) in which it was demonstrated that the use of interactive 
techniques in tutoring dialogues grants the learner a better basis for achieving 
more control over learning and construing his/her own knowledge in contrast with 
tutoring in which non-interactive techniques prevail (Articles II, III). Scaffolding as 
a complex interactive technique is introduced in detail in Chapter 2.3 to explore its 
appropriateness for IG e-skills learning (Article IV).

The models of the formation, use, and share of tacit knowledge constitute the second 
ontological basis of research (presented in Chapter 2.4). This knowledge is used to 
justify the grouping of teenaged tutors on the basis of their prior content knowledge 
and independent preparation for the Y-O session. Such classification allows a more 
detailed analysis of the patterns of the tutoring dialogue (Article III). 

As a final outcome of the research, I suggest the instructional design for IG e-skills 
learning and tutoring. The proposed instructional design (Article V) relies on Merrill’s 
TCIS (2007) and first principles (2002) introduced in Chapter 2.5 and modified on 
the basis of new knowledge about teenagers’ naturalistic tutoring collected during 
the current work (Articles I–III). For making use of the practical output of my work, 
I suggest IG e-skill learning to be implemented in the framework of community 
learning the principles of which are shortly introduced in Chapter 2.6.  

2.1. INTERGENERATIONAL PRACTICE AND 
INTERGENERATIONAL LEARNING 

Life in the 21st century is characterised by the so-called “paradox of neighbourhood 
participation” – older and younger age groups tend to spend much time in their 
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neighbourhood, but are often among the last to be engaged in decision-making 
processes within their community (Buffel et al., 2014). IG segregation is deepening, 
supported by demographic processes and trends in educational policy, i.e. the number 
of adults in the family, as well as the number of adults per student at schools, are 
decreasing (Tierney et al., 2000). Age-based segregation of the structures in the 
society is also present, finding expression in the fact that both youth associations and 
older people day centres are popular and active, but they have no contact with each 
other (Thomas, 2012).  

Tendencies of age segregation have a negative impact on older individuals. Especially 
those with lower self-awareness (Chen, Pethtel, & Ma, 2010), who have little 
interaction with young people tend to assign highly stereotyped scores on themselves 
(Hernandez & Gonzalez, 2008), e.g. older individuals tend to agree with the stereotype 
that they are less competent (Kite, Stockdale, Whitley, & Johnson, 2005). 

Regarding young people, the report “Great Transitions: Preparing Adolescents for 
a New Century” (Carnegie Council, 1995) points out that the contact of the young 
people with grown-ups is especially crucial in their years of adolescence. While an 
infant creates an image of human communication, youngsters in the age group 10–14 
shape their perception of human society and their own role in it (ibid.). The latter is 
based on observation and communication with adults and contacts between pre-teens 
and adults is the best way to prevent social problems in the future (ibid.). 

McCann and colleagues (2005) describe a communicative respect-plus-avoidance 
pattern, referring to the fact that young people tend to perceive older generations as 
complaining, not listening and carrying stereotypical views on young people. At the 
same time, younger people feel necessary to be respectful towards older people, yet 
avoid them. It has been shown that the more negative views one has of older people, 
the more likely this would translate into patronizing behavior toward them (Hummer 
& Ryan, 1996 in McCann et al., 2005). Erroneous stereotypes that are aggravated due 
to community structures and changes in the media and the resulting ageism have led 
to a situation where intergenerational (and multigenerational) collaboration must be 
artificially initiated (Thomas, 2012). One of the few possible means of “stereotypical 
dilution” between older and younger people (Hilton & Fein, 1989) is to make in-
group (group the person feels to belong) and out-group (group the person feels not to 
belong) representations more similar (Devine, 1989 in Meshel & McGlynn, 2004), 
and this can only be achieved through skillful management of IGP activities.

Unfortunately, society offers few possibilities for IG contacts (Generations 
united, 2007). We have reached a vicious circle: the gap between the generations 
aggravates the lack of a sense of security while feeling less secure tends to channel 
communication towards people from the person’s in-group (e.g. Nelson, 2005), like 
peers. The European Union sees IGP practice as one of the tools for creating coherent 
communities (Melville & Bernard, 2011; EUCIS-LLL, 2015a & 2015b).  
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IGP aims to bring people together in purposeful, mutually beneficial activities, which 
promote greater understanding and respect between generations and may contribute 
to building more cohesive communities (FIM-NewLearning, 2008). Also, the thought 
has been given to how to maintain the relationships that emerged during the activities 
(Buffel et al., 2014). The forms of IGP include learning from each other; helping 
and supporting each other; living together; experiencing together and creating joint 
projects (FIM-NewLearning, 2008). 

Sánchez and colleagues (2008) underline that the key to the term intergenerational 
lies in the second half of the term, i.e. in the “inter” – the existence of relationships 
between people. The misunderstanding as if bringing together representatives of 
different generations is sufficient for initiating IGP and instant IG magic occurs is 
widespread (Generations united, 2007). It is stressed that successful IGL requires 
planning and training so as to prepare both young and older persons for that experience 
(Generations united, 2007; FIM-NewLearning, 2008). 

IGP projects that are well-considered and compliant with the theoretical bases have 
achieved positive results for both young and older participants (Generations united, 
2007; Topping, 2020). The benefits of IGP for an individual are passed over to the 
community. The benefits for the community include the fading of negative stereotypes 
(Buffel et al., 2014). Sharing talent and resources helps to build community identity 
and decreases IG estrangement as both parties can recognise the contribution of 
others to the community (ibid.).

In the theoretical overviews of research on the field of IGP, the authors tend to 
emphasise the comprehensive benefits of this activity for all parties involved (see 
also Heo et al., 2014), disregarding the prerequisites for the successful outcome, as 
well as the hazards and risks of failure. MacCallum and her colleagues et al. (2006) 
have pointed out four key features of successful programs of IGP, having analysed 
the efficiency of it. IGP is beneficial for the participants if 1) participants are granted 
opportunities for the development of relationships with each other; 2) a range of 
support (community support, organisational support) is available, 3) opportunities 
are provided to do a range of things together, and 4) specific needs of participants 
are accounted for (e.g. needs arising from gender, culture, language). The analysis 
conducted by Generations United (2007) calls successful these programmes that are 
intentional and continuous, contain training and preparation for all age groups and 
where young and older alike are considered as resources and not as people whose 
problems need to be fixed. Sticking to the principles of reciprocal contributing and 
avoiding one-way assistance is considered critical (Generations united, 2007; Bjursell, 
2015). The IGP programme Big Brothers Big Sisters in the United States, in which 
remarkable outcomes have been achieved, refers to the fact that such results that are 
important for the society do not occur spontaneously. The impact is achieved only 
in case very high standards are applied during the preparation and implementation 
of the programme. Providing appropriate infrastructure for conducting IGP is also 



28

considered necessary as “without this one may have a sense of action, but actual 
results are scarce” (Tierney et al., 2000, p. 5). 

Poorly organised IGP is not just a waste of time; its results can even be harmful. 
In case the relationship between the older person and the younger one hurts or 
aggravates negative stereotypes, not acting is better than acting (Freedman, 1992). 
There are several surveys on the field of IGP in which possible factors of failures are 
pointed out (Tierney et al., 2000; Bjursell, 2015).   

Intergenerational learning (IGL) is one form of IGP. Although learning is an activity 
that is integrated into any IGP, in some cases this can be a direct objective of IGP. IGL 
means that representatives of two or more generations are involved in the common 
activity, and knowledge, skills and experiences are shared or a joint learning session 
of older and younger learners takes place with the initiative of the tutor, and that the 
mutual understanding and knowledge of each other has improved (Thomas, 2012). 
According to the principles of IGL (FIM-NewLearning, 2008), the activity needs to 
unite segregated generations, encourage social participation and cross-generational 
working. In IGL, societal and professional resources and knowledge need to be 
shared in a tacit and explicit form and activities organised as IGL should offer a 
solution for societal problems (ibid.). 

The traditional direction of the flow of knowledge between participants in IGL has 
been from the older generation to the younger. The basic premise of the unidirectional 
approach is that a more knowledgeable person transfers information to a less 
experienced individual (Gerpott, Lehmann-Willenbrock, & Voelpel, 2017). Therefore, 
scholars have also examined reverse mentoring relationships, in which the direction 
of the flow is reversed from younger to older (Gerpott et al., 2017; Ropes, 2013), as it 
appears in teaching how to use new technologies (Ropes, 2013). Nevertheless, in IG 
e-skill learning, young people cannot just be pushed into a project (Bjursell, 2015), 
i.e. it cannot be tacitly expected that all teenaged people identify themselves with the 
image of a technology wizard (ibid.), and the same goes for older people (Tierney et 
al., 2000), among whom are those unsuitable for e-skill learning in the form of IGL.

Topping (2020) has pointed out several advantages of face-to-face problem-centred 
IGL like the participants’ focus on each other’s mental activity; new thinking which 
is required from the participants in IGL; there are more opportunities to repeat tasks 
and correct errors; the possibility of immediate response to each other’s activity; 
IGL allows adopted content, pedagogy, and pace of learning. A change to share one’s 
skills and knowledge carries the opportunity for personal development, as teaching is 
always a form of learning (Vygotsky, 1978). Shulman (2004) has expressed the same 
idea even more strictly by saying that one has knowledge about something only in 
case he/she is able to teach it.

In IGP research, positive results tend to dominate. One reason why it is so may be 
found in the measurement methodology. Dickinson and Gregor (2006) point out 
that the efficiency of IGP is often measured by subjective evaluations of the project 
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outcomes, that the participants express in the questionnaire, essay, focus group, or 
individual interview. These instruments do not necessarily measure the change that 
results from the project goals (such as acquired e-skills), they rather convey the 
picture of the general emotional change (the belief that you have learned something). 
Hence, research on the efficiency of IGP calls for more objective measuring tools. 
One possibility is to use theoretical principles for examining the extent to which 
naturalistic activity conforms the theoretical principles – that has been done in this 
dissertation.

Despite the knowledge regarding ways of conducting successful IGP and numerous 
articles in academic literature presenting (mainly positive) results of local IGL 
projects, authors refer to the need for further interdisciplinary research and theoretical 
modeling in IGL (Vieira & Sousa, 2016; FIM-NewLearning, 2008). Recently, Topping 
(2020) has introduced a theoretical model of IG tutoring; however, it is not calibrated 
for the context of digital skills tutoring, and adults rather than younger people are 
seen as tutors in IGL in this model. Topping also admits the need for further practical 
evaluation of the proposed theoretical model.  

In the following chapter, I am going to suggest a sociocultural approach to learning 
as the epistemological basis for the elaboration of the instructional design for IG 
e-skills learning. According to the development-based learning theory represented by 
Vygotsky as well as learning theories based on cognitive processes, the participants´ 
interaction must be analysed. In the interaction situation, both the learner´s knowledge 
construction process and the transfer of the tutor´s tacit knowledge into the explicit 
knowledge are revealed. 

2.2. SOCIOCULTURAL APPROACH TO LEARNING 

Vygotsky´s development-based learning theory and the face-to-face methods based 
on it (Orlich et al., 2013) form the epistemological basis of the dissertation. Vygotsky 
describes the developmental level of the learner as the lower limit of the zone of 
proximal development that is relative and must be established case by case on the 
spot through trial and error. In case the learner cannot understand the subject matter or 
cannot learn, then e.g. Piaget claims that he/she has not reached the appropriate level. 
According to Vygotsky, instruction has been provided outside the zone of proximal 
development and the learner should be coached individually. Individual coaching can 
be provided by anybody whose knowledge level in the subject matter exceeds that of 
the learner, including peers (Orlich et al., 2013; Gerpott et al., 2017). 

According to the learning theories that are based on cognitive psychology, the role 
of the instructor is to arrange an environment for the learner by offering experiences, 
where the learner is able to structure his/her learning process and construct his/her 
knowledge. The sequence of tutoring is not described, the tutor´s task is to respond 
adequately to the activities of the learner (Orlich et al., 2013). In the constructivist 
way of instruction, direct guidance is rather denied, and this is reasoned by the idea 
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that learning is idiosyncratic and so a common instructional format or strategies are 
arguably ineffective (Kirschner et al., 2006). Kirschner and his colleagues (ibid.) 
acknowledge the accuracy of the constructivist description of learning, but they add 
that the tutor’s tactics to limit his/her activities with presenting goals and minimal 
information does not always mean that learning occurs. The authors explain this on 
the basis of brain functioning (ibid.). For less knowledgeable learners, discovery 
learning or learning-by-doing, which is the form of constructivist description of 
learning, requires considerable working memory, which limits the learners’ ability 
to store new knowledge in their long-term memory. In other words, the discovery 
method inhibits learners’ learning (ibid.). Older people as a part of the society are 
considered less knowledgeable learners while obtaining lower Internet skills (van 
Dijk & van Deursen, 2014), and according to several authors, they benefit more from 
direct guidance i.e. explicit instruction, than discovery learning in acquiring digital 
skills (Tuovinen & Sweller, 1999). Kirschner and his colleagues (2006) propose for 
less knowledgeable learners a task-centred instructional design that requires more 
direct guidance from the tutor, and for more knowledgeable learners a task-based 
instructional design that directs the learner to a learning-by-doing way of learning 
with minimal need for direct guidance from the tutor.

Despite the continuous academic arguments (e.g. Kuhn, 2007) between constructivists 
and supporters of ideas expressed by Kirschner and his colleagues (2006), the task-
centred instructional design forms a base for the current work (see Chapter 2.5) as 
the problem of Internet non-use among older people (Tambaum, 2019b) is mainly 
related to their lower Internet skills (Tambaum, 2016), and, it can be assumed the 
teenagers’ ability to apply lower Internet skills (van Dijk & van Deursen, 2014). The 
categorisation of Internet skills and respective forms of learning are presented in 
Table 1.  

Table 1. The categorisation of Internet skills by van Dijk & van Deursen (2014) and 
the respective forms of learning according to Kirschner et al. (2006).
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According to the sociocultural approach to learning and development, the roots 
of higher psychological functions come from interaction, and development takes 
place through participation in social activities and the appropriation of cultural tools 
(Arcidiacono et al., 2011). Mercer (1995, pp. 66–67) examines the relationship 
between interaction and knowledge in the article “A Theory of Practice” from the 
general standpoint of human essence and points out that 

“to think of ‘knowledge’ only as an individual mental possession does not do 
justice to the capabilities of human beings. The essence of human knowledge 
and understanding is that it is shared. Every generation in every society builds 
upon the cultural foundations of previous ones, and every new discovery only 
really comes into existence when it is communicated. This is the essence of 
what I called the sociocultural approach to the study of the development of 
knowledge and understanding”. 

In research on social interaction in the field of development and education, two 
perspectives have developed – exploratory and analytical (Baucal et al., 2011). While 
applying an analytical perspective, social interaction is the main object of research. 
The exploratory perspective that is used in the current study serves as an instrument 
for identifying common characteristics of social interaction that support learning and 
the development of individual competences (ibid.). 

Research applying the exploratory perspective has resulted in a wide specter of 
knowledge about what type of interaction supports learning and development. For 
instance, the need has become evident to prevent the domination of the more competent 
participant (Arcidiacono et al., 2011), usually accompanied by the submissive 
behaviour of the other party, which does not lead to an expected impact of interaction 
on the cognitive development of the less competent party. On the other hand, the 
insecurity, confusion, and doubt expressed by the competent party might not support 
the cognitive advancement of the other partner, i.e. the expected acquisition of skills 
does not take place (Tudge,1990, cited in Arcidiacono et al., 2011). In case the more 
competent partner provides elaborated conceptual and procedural explanations, peer 
interaction can be expected to yield a positive impact on the cognitive development of 
both partners (Kumpulainen & Kartinen, 2003; Tudge, 1992). At the same time, if the 
interaction is uncertain and full of doubts expressed by the more competent partner, 
it can have a negative impact on the cognitive development of both participants, 
including the more competent partner (Tudge,1989, cited in Arcidiacono et al., 2011).

In this study, the exploratory approach has been applied for examining the 
interaction between the older learner and the teenaged tutor, in which interaction 
is the instrument for the participants to create knowledge in the form of explicit, 
face-to-face instruction. The objective is to identify such characteristics of interaction 
that support the older learner in the process of naturalistic tutoring. Chi (2009) has 
demonstrated that learning is effective first and foremost thanks to the fact that that 
the tutor grants the learner an opportunity to be active, constructive, and interactive. 
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She has shown that constructiveness is more beneficial than activity and interactivity 
more than constructiveness (ibid.). Interactivity in tutoring is revealed through three 
techniques: asking questions and answering questions and scaffolding tutoring (Chi 
et al., 2001). Scaffolding is addressed in the following chapter.

2.3. SCAFFOLDING

Scaffolding is the concept regarding individual tutoring, for many associated with the 
works of Vygotsky. Actually, the scaffolded instruction was first introduced by Wood, 
Bruner, and Ross (1976) who described the guidance process in the zone of proximal 
development. Vygotsky (1997) aimed at the intellectual growth of the student and 
called it scaffolding. 

The earliest discussions related to scaffolding indicate the limited nature of this 
concept to serve as a practical means of support for the researchers. Scaffolding was 
described as a metaphor and addressed as a general discourse (Scruggs & Mastropieri, 
1998). E.g. Berk and Winsler (1995) and Lidz (1991) have used the “artful dance” 
metaphor where both partners have to read each other´s movements and participate 
in these. However, the metaphor is useful for understanding the essence of the 
phenomenon and for pointing at the possible shortcomings, but it is not sufficient to 
support a person who wants to acquire the skills of scaffolded instruction, and more 
specific reference points should be provided. Several authors refer to scaffolding as 
the general form of modeling, coaching, providing guidance, or reminding (Davis & 
Miyake, 2004; Goldman, 2009). According to Graesser and his colleagues (1995), 
scaffolding is the penultimate segment of a typical tutoring dialogue that consists of 
five parts. Masters (2008) sees scaffolding as a final phase of tutoring preceded by the 
phases of instruction and facilitating.  

Different authors also have different definitions for the features and objectives of 
scaffolding (e.g. Wood et al., 1976; Rogoff, 2003), including Yelland and Masters 
(2007), who have studied scaffolding in computer training. 

While the descriptions of scaffolding vary to a certain extent, all the authors agree that 
one of its distinguishing features is fading or a gradual decrease in direct instruction 
i.e. non-scaffolding approaches in line with the learner´s progress (e.g. Wood et al., 
1976; Masters, 2008; Goldman, 2009) (see Figure 2). 
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Figure 2. The dynamics of tutoring techniques by implementing direct quidance. 

Chi and her colleagues (2001) have described scaffolding with the accuracy that 
allows measuring the use of it as objectively as possible. They have provided a list of 
15 tactics that can be considered as direct scaffolding. The instructor is scaffolding the 
learner by using one of the following tactics (see Figure 1): (1) hinting; (2) pumping 
(stimulating progress by prompting)); (3) redirecting; (4) decomposing the task; (5) 
maintaining goal orientation or reminding the student of some aspect of the task; (6) 
describing the problem so as to orient the students to the important features; (7) fill-
in-the-blank kinds of requests; (8) initiating the beginning of a reasoning step or a 
task; (9) asking leading questions; (10) highlighting critical features; (11) comparing 
the current problem with a previously solved problem; (12) giving examples; (13) 
providing physical props; (14) completing the students’ reasoning step or “splicing 
in”; (15) executing parts of the skill.

The above list constitutes one of the tools for the research applied in the dissertation 
(see Chapter 3.4).

Scaffolding is an instructional technique that can be provided by any person whose 
knowledge level or skills in the subject matter exceed that of the learner, i.e. who are 
the so-called knowledgeable others (Chi, 2009; Chi et al., 2001; Wood et al., 1976). 
Therefore, scaffolding can and does take place both in the formal, non-formal, or 
informal learning situations. 

During the last decades, research on scaffolding has been developed largely in the 
context of e-learning, (Kochakorjarupong, 2007; Pata, Lehtinen, & Sarapuu, 2006) 
i.e. in the context of learning which takes place by means of digital technology. 
However, research and development have also been conducted in the classroom 
(Fox, 1993) and group work context (Pata, Sarapuu, & Archee, 2005), as well as in 
peer learning (e.g. Topping, 2005). Yelland and Masters (2007) have demonstrated 
that scaffolding is a key aspect of children’s learning to use computers. I am not 
aware of any study dedicated to teenagers’ use of scaffolding for tutoring adults in 
computer use. It has been shown that adult learners prefer instructional support based 
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on scaffolding rather than direct instruction (i.e. non-scaffolding approaches) or a 
combination of instructional approaches (Wood et al., 2010). Instructional support 
based on scaffolding represents a central part of the application phase in the task-
centred instructional design (Merrill, 2007).  

Although scaffolding involves many special skills of the tutor, it can be assumed that 
a teenaged tutor can apply scaffolding in the process of naturalistic tutoring, as it is 
intuitive in essence (Wood et al., 1976). At the same time, a teenaged tutor is probably 
not aware of the principles of tutoring older persons described comprehensively in 
my article attached to the dissertation (Tambaum, 2015). There is also a lack of 
knowledge about the extent to which a teenager’s naturalistic guidance is influenced 
by the fact that he or she shares his or her tacit knowledge. On the one hand, the 
use of the theory of sharing tacit knowledge is justified by the fact that teenagers 
are everyday Internet users, and upon the regular use of skills, the activities become 
subliminal. On the other hand, tutoring is an activity a teenager has not been directly 
taught at school. Nevertheless, he/she has been able to observe the process of tutoring 
at school. Due to this fact, the use of tutoring skills can be more likely an unconscious 
activity.

The second ontological basis of the dissertation is the theory of sharing tacit 
knowledge, which is applied for justifying the classification of tutors engaged in 
Y-O sessions. The classification is used in order to study potential differences in the 
tutoring dialogues of certain groups of unskilled tutors. The tutors are differentiated 
by two features – tacit knowledge and independent preparation for the Y-O session.   

2.4. MODELS OF FORMING, USING AND SHARING OF TACIT 
KNOWLEDGE 

Research in cognitive psychology has reached the conclusion that much knowledge 
is acquired without the person being aware of it. Lakoff and Johnson (1999) claim 
that at least 95% of our thoughts are unconscious, as the brain manages a vast amount 
of impulses. We are not and we cannot be aware of all impulses, therefore, it cannot 
be said that a person learns only when knowledge is offered (ibid.).

The knowledge that a person is not aware of is today labeled tacit knowledge. Polanyi 
(1967) has given a detailed explanation of the development of tacit knowledge in 
the social environment. Human senses receive information but the brain does not 
process everything in the same way, and therefore a part of it, called the distal term 
grasps the main attention of an individual while hiding the other part of information 
called a proximal term. A person is able to use a piece of knowledge derived from the 
proximal term, but he/she might not be able to describe it (Polanyi, 1967). 

Learning means a critical change in the abilities of understanding and acquisition 
of information not supporting this change is not often classified as learning (Eraut, 
1997). However, the existence of tacit knowledge allows us to speak of implicit 
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learning besides explicit one (Reber, 1993). According to Reber, implicit learning is 
the acquisition of knowledge independently of conscious efforts to learn and mainly 
without the help of explicit knowledge that a person has earlier acquired consciously. 
The pedagogical practice that is introduced in educational programs and described in 
learning theories is mainly focused on explicit features of learning. 

Anderson and his colleagues (1995) are of the opinion that in the case of complex 
human skills, a novice starts by using declarative processes, i.e. he/she is aware of 
being engaged in learning but gradually the acquired knowledge and skills become 
a part of procedural processes characteristic of an expert by virtue, i.e. the usage is 
no longer a conscious act. This gradual process of becoming an expert practitioner 
has been described by Feigenbaum and McCorduck (1984, p. 64) as follows: one 
becomes an expert through experience or through repeated attempts, “failing, 
succeeding, wasting time and effort, getting a feel for a problem, learning when to go 
by the book and when to break the rules”. Schön (1983) describes the outcome of this 
process as follows: a professional is a person who knows how to do something, but 
who is not always aware that he/she has learned to do something and who is usually 
not able to describe the knowledge that is required to perform the activity.

Reber´s and Anderson´s and his colleagues’ opinions characterise the different paths 
of learning depending on whether we acquire knowledge or develop skills. According 
to Reber, the stage of acquiring general knowledge is for the most part more likely 
to be unconscious (Figure 3) while skills in the initial stage are developed during 
acknowledged activities and later, becoming expert practitioners, their use is more 
likely to be unconscious (Figure 4). Thus, it is critical for the tutors to differentiate 
between the process of knowledge acquisition and shaping skills. According to 
Jarvis (2006), identifying tacit knowledge, asking questions eliciting answers that 
help to make tacit knowledge explicit, working with the pre-conscious knowledge, 
and reflecting on one´s ideas are components of learning. The art of drawing out 
the wisdom “already embedded and lying dormant in the psyche of the learner”, is 
termed facilitation (Gregory, 2006, p. 99). 

The definition of learning and the facilitation of learning developed by Jarvis and 
Gregory is more likely to be valid for the acquisition of knowledge and for those 
situations that were described by Reber, i.e. in a situation where a person has acquired 
knowledge implicitly, and the second stage of learning consists of changing tacit 
knowledge into explicit knowledge (Figure 3). Skills development, on the other hand, 
requires explicit learning in the first stage, as no tacit knowledge is existing. Here, the 
potential tutor or the skills expert is the one who has to transfer something that he/she 
him/herself has already changed into tacit knowledge (Figure 4). Thus, the tutor as 
the facilitator of knowledge acquisition must help the learner bring out his/her tacit 
knowledge, but as the facilitator of skills development, he/she must first change his/
her tacit knowledge into explicit knowledge and then share it.  
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Figure 3. Formation and transformation of knowledge upon the acquisition of general 
knowledge, according to Reber (1993), Anderson and his colleagues (1995), Gregory 
(2006), and Jarvis (2006), the author´s interpretation. The straight arrow represents 
the activities related to tutoring, while the curved arrow represents the activity related 
to learning.  

To sum it up, while the teenager as a lower Internet skills expert is in a situation where 
he/she transmits his/her tacit knowledge, he/she must first make this tacit knowledge 
explicit. Similarly, it can happen that the teenager has to transfer skills and knowledge 
he/she has no expertise in, and that would first require explicit learning. In the context 
of naturalistic tutoring, it cannot be assumed that the tutor would make appropriate 
preparations. That implies the need to study what the tutoring dialogue is like, first in 
case the tutor is sharing skills he/she has expertise in, but may not be necessarily able 
to describe these skills. Next to this, it is also important to study the case when the 
tutor is sharing the knowledge he/she has no expertise in.

Figure 4. Formation and transformation of knowledge upon skill development by 
Anderson and his colleagues (1995) and Reber (1993), the author´s interpretation. 
The straight arrow represents the activities related to tutoring, the curved arrow 
represents the activity related to learning.  

Although the quality of naturalistic tutoring depends mainly on the dialogue 
patterns (Graesser et al., 1995) in which scaffolding is preferred (Wood et al., 2010), 
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instruction is still a complex activity with more stages. It starts with the creation of 
the learning content and should end with the application of a new skill. In order to 
avoid naturalistic tutoring as a one-off random act, the tutoring dialogue should be 
part of a broader instructional model, on the one hand, and on the other hand, IG 
e-skill learning and tutoring should be supported by a general framework to ensure 
the effectiveness of IGL (MacCallum et al., 2006). In the next chapter, I describe 
the task-centred instructional strategy (TCIS) as a possible model for naturalistic 
e-skill tutoring, and in the last chapter, I propose a form of community learning as a 
supportive framework for IG e-skill learning and instruction. However, both need to 
be adapted according to the results of studies on naturalistic tutoring.

2.5. TASK-CENTRED INSTRUCTIONAL STRATEGY AS A BASE FOR 
INTERGENERATIONAL E-SKILL LEARNING

Merrill’s (2007) task-centred instructional strategy (TCIS) and the first principles of 
tutoring introduced by him in 2002 can constitute the base for an IG e-skills learning 
and tutoring because of their emphasis on direct guidance rather than the learner’s 
independent exploration or the provision of minimal information by the tutor that 
is characteristic to the constructivist approach (Kirschner et al., 2006). For learners 
already familiar with a given subject matter, unstructured exploratory learning 
approaches may be appropriate.  However, for learners who are acquiring lower 
skills direct guidance is essential (Merrill, 2002). The characteristic feature of this 
particular instructional design is the task-centredness in which learners are engaged 
in solving real-world problems. Therefore, the approach is appropriate for learning 
e-skills, and it is also in line with the principles of older people learning (Tambaum, 
2015). TCIS is a guided task-centred approach, in which skills and knowledge are 
acquired not linearly but in a complex way. According to the author’s claim, the task-
centred approach is in contrast with the learner-centred problem-based approach to 
instructional design. The approach in which the focus is more on the task and less 
on the learner suits for the IGL, as it helps the tutor to focus on what he/she is more 
competent in – a website or Internet application – and less on what he/she is less 
experienced in – the older learner’s individual needs.

So, TCIS provides such an opportunity for learning which is not a formal (in which 
mostly a learner-centred approach is implemented for cooperation between the 
teacher and the learner during a longer period) nor an independent way of learning 
(in which mostly a problem-based independent inquiry is used). TCIS, also named as 
a Pebble-in-the-Pond approach to instructional design, includes six phases (Figure 5) 
from which the first four are most relevant for the Y-O session.
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Figure 5. TCIS approach to instructional design based on Merrill (2007).

In the first phase – Whole Task – the content of learning is identified. The task should 
include the input, the goal of the instruction, and the solution – a set of activities that 
transforms the givens into the goal. For IG e-skill learning, the goal of tutoring is to 
provide the learner with lower Internet skills to be able to browse and navigate the 
particular Internet application independently (see FB5 below). The input or the givens 
of the learning session are formed by the learner’s existing skills and knowledge 
regarding the use of the Internet. According to Merrill (2007), the specification 
of a learning task should also include the criterion for an acceptable performance 
presented by the learner as a result of the session.  

In the second phase – Progression – a series of similar tasks of increasing complexity, 
i.e. worked examples, need to be identified. Each task in the progression should be 
complete, not merely a step in a larger task. The tasks require the same or similar 
knowledge and skill components (Merrill, 2007). The increased difficulty of a 
task means a creation of a sequence of complex tasks with more detail for some 
component skill or more component skills than the preceding task. Nevertheless, 
first, it is necessary to provide simplifying conditions to keep the cognitive load under 
control. 

In the third phase – Components – component skills common to the tasks need to 
be identified. Merrill (2007) refers to components of information-about, parts-of, 
kinds-of, how-to, and what-happens i.e. real cases that are formulated as content 
components of knowledge objects. 

In the fourth phase – Strategy – instructional principles and techniques are 
implemented through the dialogue between the learner and the tutor. The first three 
phases in the TCIS model are concerned with the task-centredness and specify the 
subject matter to be taught before there is a consideration for how this material will 
be taught in the fourth phase.

Together with the TCIS model that provides the structure for face-to-face tutoring, 
Merrill has introduced five tutoring principles called the “first principles” (Merrill, 
2002) to be implemented throughout the phases of TCIS but most in the Strategy 
phase.

The first principle (FP1) among the five “first principles” is the Task Centredness itself. 
The tutor first needs to show the Whole Task and then involve the learner in a series 
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of complete tasks and promote the progression. The author recommends the learner 
first to anticipate the situation he/she will be able to know by the end of the tutoring 
session. It is also recommended that the tutor conducts the full implementation of the 
Whole Task as a demonstration that provides a better orientation to the forthcoming 
learning compared to the abstract description (van Merriénboer, 1997).

The second principle is Activation (FP2). Learning is promoted when the existing 
knowledge is activated as a foundation for new knowledge. If instruction started 
immediately from the new material, the learner would feel overwhelmed. The 
principle is worth emphasising as “many instructional products jump immediately 
into the new material without laying a sufficient foundation for the students,” points 
out Merrill (2002, p. 46).

The third principle is Demonstration (FP3) (see also Abbreviations). Learning is 
promoted when new knowledge is demonstrated to the learner rather than merely 
told what is to be learned. It can be assumed that this principle is always fulfilled in 
e-skills learning because learning represents a practical exercise. However, there is a 
risk that the tutor describes what is currently seen – in a way of the total description 
of the screen or a single solution or a single path to a solution – and does not allow the 
learner to understand the process and the goal in a complex way. This danger stems 
from the fact that apps and websites aspire good usability based on an intuitively 
comprehensible navigational structure which is a great temptation to retell the 
layout, despite the fact that the learner is able to see the components of the website 
him/herself. Recapitulating the website creates a higher extraneous cognitive load 
(Schnotz & Kürschner, 2007) and taxes the learner’s short-term memory. 

According to the FP3, the demonstration needs to be consistent with the learning 
goal, when (a) examples and non-examples for concepts, (b) demonstrations for 
procedures, (c) visualizations for processes, and (d) modeling for behaviour are 
included in the demonstration. In e-skills learning, the tutor needs to realise that the 
learning subject is the use of Internet applications rather than its layout. Multiple 
representations need to be used and explicitly compared. The need for guidance that 
stresses the importance of the given topic from multiple perspectives is justified by 
the cognitive flexibility theory (Spiro, Feltovich, Jacobson, and Coulson, 1992). 
Therefore, it is not enough to show things from different perspectives, it is necessary 
to guide the learner to compare these different perspectives (Gentner & Namy, 1999).  

The fourth principle is Application (FP4) during which the tutor’s activity is 
diminishing and varied problems are covered. The request for the tutor’s diminishing 
direct instructions includes the use of scaffolding. By this, making errors is a natural 
consequence, as Merrill (2002) points out: “Most learners learn from the errors they 
make, especially when they are shown /…/ how to recognize the error, how to recover 
from the error, and how to avoid the error in the future” (p. 50).  

The fifth principle is Integration (FP5). Learning is promoted when new knowledge is 
integrated into the learner’s world. Merrill (2002) exhibits here enjoyable reasoning 
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by saying that there is no need to create and develop new bells and whistles for rising 
learning motivation. The author brings the topic back to earth by reminding that the 
motivator for learning is the result of learning – the fact that afterward you are able 
to use what you have learned in your life, protect your new knowledge, demonstrate 
your improvement. The principle is in line with older people’s learning principles 
(Tambaum, 2015). Integration requires the learner to demonstrate the new skills, to 
reflect on his/her experience, and to create an event to explore new and personal ways 
to use the new skills. Merrill explicitly suggests that the tutor could direct the learner 
to show their new skills to friends after the session, an opportunity that can also be 
purposefully organized in the community to create a link between IGL and other 
activities in the community.   

One of the most relevant principles in community education is that the learning 
content is to be created together with the learner, and not for the learner (Tett, 2010). 
In case the content and process of learning would not be negotiated and it would be 
teacher-centred, the learner would be deprived of responsibility (ibid.). In this case, 
the result acts contrary to empowerment, leading to the reduction of the learner´s 
self-esteem (ibid.). If the learner participates in defining the learning content, i.e. the 
content follows from his/her knowledge, the focus is on what a person has, not on 
what he/she lacks (ibid.). The latter is especially critical for the target group of older 
people (Westendorp, 2017). The same idea represents the principle of community 
learning, where the content of the education must be relevant for the learner and have 
priority for the community (Tett, 2010). Thus, despite the fact that digital skills are 
included in the list of general competences of the 21st century (European Parliament, 
2006), and the structure of digital competences is described (Ferrari, 2013) as a 
base of publicly funded training programs, IG e-skills learning must be based on the 
personal needs of each individual.

The question is now whether and how to improve the described instructional model in 
a way that the principle of Activation (FP2) is applied also in the development of the 
teenager’s tutoring skills, i.e. tutoring skills upgrading needs to be based on what the 
teenaged tutor is already doing as an unskilled tutor, what his/her shortcomings are 
and how to eliminate them. The dissertation aims to seek answers to these questions. 
However, first I will describe the idea of implementing IG instructional design in a 
community learning framework.

While the current work is narrowly focused on the tutoring behaviour of unskilled 
teenaged people as a little-researched process within the field of IGL, it is still 
important to see both younger and older participants in IGL as a resource (Generations 
united, 2007) and the principle of reciprocal contribution should be applied and one-
way assistance prevented in IGL (ibid.; Bjursell, 2015). To find a balance between the 
contributions of the learner and the tutor, I propose the format of community learning 
as a framework for IG e-skills learning, while the detailed justification will be left for 
further studies.
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2.6. PREPARING FOR A TUTORSHIP IN COMMUNITY LEARNING 
WITHIN THE CONTEXT OF INTERGENERATIONAL LEARNING 

According to the critical perspectives in the field of educational gerontology, the 
possibility of older people being engaged as equally active citizens is seen as the 
main objective of older persons’ learning, and the option should be ensured by the 
government (Findsen & Mark, 2016). At the same time, such a solution is scarcely 
seen (ibid.). In many countries, offering equal opportunities to older people in 
education is complicated, and for mitigating the problem, only programs of social 
inclusion have been initiated (ibid.). A social network or environment that assists 
with the access and use of IT (not access to training) are among the most important 
intermediary factors for the person’s IT appropriation, i.e. motivation, access, skill, 
and usage of IT (van Dijk & van Deursen, 2014).  

In the literature, the field of community learning can be found in the chapters on 
lifelong learning under the keyword “learning cities”. The meaning of the term “city” 
is not limited strictly to the urban environment; both learning communities and 
learning cities as well as learning regions have been specified as pillars of sustainable 
development (UIL, 2015). Pursuant to the concept of learning cities, lifelong 
learning should be a strategic objective for each local government, but e.g. Jordan 
and his colleagues (2014) admit that application of this principle is not common 
practice, yet. Valdes-Cotera and his colleagues (2018, p. 288) have described the 
state of development as follows: “A major shift is required in terms of current 
governance mechanisms and partnerships for education and learning”. According to 
the UNESCO Institute for Lifelong Learning (2020), 38 cities from 23 countries have 
joined the UNESCO Global Network of Learning Cities in 2019, and 173 cities from 
55 countries are active members of the network.

In UNESCO guidelines for the development of learning cities, the objective to restore 
family learning and community learning has been established among other activities 
(UIL, 2015). One particular objective of the complex activities of the learning cities 
is to create access to learning for older persons (65+) (ibid.). Other measurable 
objectives are the existence of community-based learning spaces, the offering of 
resources for family learning and community learning, and community members’ 
motivation to participate in the family learning and community learning at least 
two hours a week are (ibid.). The guidelines prepared within the project “European 
storehouse on the local and regional dimension of lifelong learning” regarding the 
creation of learning cities (PENR3L, 2013) recommend, inter alia, to adjust and use 
existing tools and materials for lifelong learning; provide opportunities within the 
projects of active citizenship for the manifestation of talent, skills, experience, and 
knowledge of community members; encourage local students to employ their skills, 
creativity, and knowledge as volunteers; encourage joint projects of schools and 
families; initiate courses for communities at schools on modern educational methods 
and learning, and develop community services in school curricula. 
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Bruner (1996), who considers community learning to be a way out for the educational 
system as a whole, describes the community as the people willing to learn from each 
other, as a place where, among other things, learners help each other to learn, each 
according to her abilities. “And this, of course, need not exclude the presence of 
somebody serving the role of teacher. It simply implies that the teacher does not play 
that role as a monopoly, that learners “scaffold” for each other as well” (p. 21). 

In order to create the capability of IG e-skill learning in community settings, I suggest 
for future studies to analyse an approach where the teenaged tutor belongs to the local 
general framework of IGP (MacCallum et al., 2006), and he/she is a part of the social 
network that assists with the access and use of IT (van Dijk & van Deursen, 2014). 
The teenaged tutor receives help from this IGP framework for polishing his/her 
tutoring skills from the organiser of IGL (let us call him/her a teacher) who conducts 
a short preparation for participants in IGL (let us call it a teenaged tutor training i.e. 
TTT). The instruction in TTT needs to be based on “where the learner is” (Percy, 
1990; Merrill, 2002). For that, the current research about naturalistic tutoring and 
instructional design for the Y-O session is initiated. Nevertheless, there are questions 
like what instructional design is recommendable for TTT that exceed the scope of the 
dissertation and need further research.

2.7. THE THEORETICAL STATEMENT OF THE  DISSERTATION   

In the field of IGL, the need for ongoing interdisciplinary research and theoretical 
modeling has been expressed (Vieira & Sousa, 2016). The dissertation is an attempt 
to develop the instructional design that can be used by non-professional tutors, 
given the need for learning lower Internet skills in the community context. Thus, the 
contribution of the current work forms a relatively narrow but essential branch of IGL 
that is described in  Figure 6.  

I argue that in IGL where teenagers tutor older persons in their acquisition of e-skills, 
it is recommended to have certain prior tutoring training for naturalistic tutoring, as 
tutoring without prior training is not necessarily sufficient for allowing older learners 
“to experience success so that they build up confidence in their abilities” (Czaja et 
al., 2006, p. 16). 

I also argue that in those cases of IG e-skill learning where teenaged tutors’ 
preparation is addressed, but the preparation consists narrowly of the pre-description 
of the subject matter and the general communication rules with a focus on older 
learners’ peculiarities, such preparation overlooks the social nature of knowledge 
construction. As a result of such preparation, the teenaged tutor’s ability to perceive 
the learner’s individual needs remains rather undeveloped, as well as his/her ability 
to use the learner’s existing skills and conduct the tutoring session with an optimal 
cognitive load. 
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Figure 6. The context of the research objective.

Therefore, I argue that teenagers should be prepared for a tutoring dialogue, in which 
the possibility of sharing tacit knowledge is considered, the interactive tutoring 
techniques are practiced and a task-centred instructional design is introduced as 
opposed to a one-off random act. 
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3. METHODOLOGY

The main data source of the survey is video clips. The analysis of video data is 
among the most fruitful ways to extend the understanding of learning and interaction, 
and therefore, the video is considered a habitual mean for data collection in studies 
of interaction (Barron, 2007). According to the sociocultural approach to learning 
and development, learning is an active process of knowledge construction in the 
collaboration of the participants, and human interaction is a phenomenon each next 
moment of which depends on what took place during the preceding moment (see 
Chapter 2.2). The video is allowing the researcher to see different perspectives of 
this process (Goldman-Segall & Maxwell, 2003, cited in Hmelo-Silver et al., 2007) 
and to apply a systematic observational approach (Barron, 2007). However, besides 
numerous benefits, there are as many challenges. The questions of technical nature 
and the solutions used during this data collection on how to get a quality recording 
are provided in Appendix 1.  

The mixed method was used in the research. The tutoring-learning of 18 pairs 
consisting of an older learner and a teenaged tutor was analysed using the content 
analysis method, and the work of 6 pairs consisting of a teenager tutor and me as the 
learner was analysed using the content analysis method in the framework of formative 
research methodology as a way to develop a design theory (Reigeluth & Frick, 1999). 
The data analysis through data quantification and categorisation applied in the first 
and second data collection round provides the basis for describing the process of 
naturalistic tutoring (what); formative research methodology applied in the third data 
collection round provides the basis for practical guidelines for how instruction should 
be carried out (how). 

For finding answers to the first research question, data have been quantified by 
applying the inductive method. For finding answers to the second and the fourth 
research question, data have been quantified through the application of the deductive 
method. For the third research question, I used theoretical analysis, and for the fifth 
research question, qualitative content analysis was conducted.

The description of the data source, research instruments, and methodology, indicating 
also the grounding, is presented in the next chapters.

3.1. RESEARCH DESIGN

I recorded the tutoring dialogue and the activities carried out on the computer in the 
naturalistic laboratory setting (Callanan et al., 2007). The major components of the 
research design are presented in Figure 7. The data was gathered during three rounds: 
in the spring of 2010 for six weeks, in the autumn of 2014 for four weeks and in the 
autumn of 2019 for four weeks. 
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In the first two data gathering rounds, each pair under examination was formed 
of a teenaged tutor and an older learner, and they had a computer with an Internet 
connection at their disposal. The main difference between the first two data gathering 
rounds lay in the nuances of the task given to the participants. During the first data 
collection, the participants had to conduct a two-hour computer learning session; 
thus, the time was limited while the content of the activities was not. During the 
second round of data collection, the participants had to learn or teach the use of one 
website or Internet application that was previously agreed upon, i.e. the content was 
limited while they had unlimited time for that. In all 18 cases of the first and second 
data collection round, the participants were free to select the methods and ways for 
how to accomplish the task.  

Figure 7. Research design.  

In the third data collection round, a total of six teenagers participated as tutors, and in 
each pair, I as the researcher carried the role of the learner. There was no time limit 
in the tutoring sessions, but the structure and the content of the activity were pre-
defined. First, all six teenagers had to instruct the use of the Ticket Office (in Estonian: 
piletilevi) application, and secondly, the structure of the session was established by 
me as a researcher.

The work of six pairs during the third data collection round was not directly designed 
to improve the instructional design of Y-O sessions, but the aim of the sessions was 
broader – the development of the design theory for teenaged tutor training (TTT) 
which includes elements of instructional design for the Y-O sessions. Therefore, 
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naturalistic tutoring dialogues between the teenaged tutor and the adult learner and 
discussions between the tutor and the researcher formed practical parts of the TTT, 
and those episodes of dialogues were used as in vivo data (Reigeluth & Frick, 1999) 
for modifying the instructional design to fit the Y-O situation.  

In every TTT-session conducted during the third data collection round, the first part 
was the naturalistic tutoring in which the teenaged tutor instructed the adult learner 
(me) without any prior preparation. The process of naturalistic tutoring was recorded 
on the video (naturalistic tutoring video – NTV) and the video was immediately 
downloaded onto a computer and used as a learning tool for the next steps in TTT. 
All TTT sessions in the third data collection round consisted of five parts: a) NTV; 
b) watching and commenting on the NTV; c) an introduction of tutoring techniques, 
orally and by means of schematics and worksheets; d) a scaffolded discussion about 
scaffolding tactics, making mistakes, and giving the learner time; e) instruction 
conducted by the teenaged tutor based on this new knowledge and by implementing 
an “anti-foretelling” tutoring style. Like the first part of TTT, all other parts of the 
session were recorded on video as well.

All these videos are considered as observations and documents that, according to 
the formative research methodology (Reigeluth & Frick, 1999), form the data for 
analysis and development. In addition to observations, the opportunity to act in a 
triple role in the TTT session allowed interactions between me and the teenager who, 
in turn, was in a double role – a tutor and a learner of tutoring. Those interactions can 
be dealt with as certain forms of the interview. Reigeluth and Frick (1999) describe 
the interaction/interview as a process which “allows you to probe the reactions and 
thinking of the participants; they help you to identify strengths and weaknesses in the 
design instance, to explore improvements”. The authors point out that the most useful 
data come from one-on-one interviews with participants during the implementation 
of the design instance because the memory-loss problem of interviews is avoided. 
At the same time, interviews during the implementation have less external validity 
because of intrusiveness (ibid.). 

After every TTT-session, I as a researcher watched the video data and made changes 
in the design of the next session. Six sessions of TTT reach the point of saturation 
in terms of the current research questions. Nevertheless, replications and ongoing 
formative research studies are needed, preferably in the form of experimental studies, 
for validation and for turning the proposed instructional model into knowledge.  

What regards the technical conditions of the data collection for the current research, 
the first two rounds of data collection were recorded by using two synchronised video 
cameras (participants and the screen), in the third round only one camera was used 
(participants).

The rooms for recording were prepared by me for all 24 pairs. During the first two 
rounds of tutoring sessions, I left the room when preparations were completed. I 
remained in the same building, but out of earshot. Thus the aspect of researcher 
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participation according to the classification of Junker (1960; NSS-4, 2010) was 
totally lacking. In the third data collection round, I was one of the participants, which 
corresponds to the recommendations of the formative research methodology in which 
the researcher is expected to be personally involved in “design experiments”, i.e. in 
the operationalisation of the methods and the analysis of relevant situations. At the 
same time, it is necessary to clarify the researcher’s assumptions and biases. For 
that, the research design was reviewed by one external expert of instructional design 
theory.

Both the learners’ homes and public spaces (library, school classroom, and hobby 
school premises) were used as the rooms for video recording. In all tutoring sessions, 
the participants were able to operate in the room without extraneous interference, 
except one pair during the first data collection. This pair participated in the project 
Grandparents & Grandchildren that was conducted for a group of pairs in the 
university computer class.  

3.2. THE SAMPLE

During the data collection rounds, the only condition for sampling was that the tutors 
and learners did not know each other previously. In such a situation, all behaviours, 
signs, and messages are observable for the researcher. Roschelle (2000) describes it as 
a short-term context that lacks any such background knowledge or behaviour which 
could be understood only by the participants themselves. The other precondition was 
the will of the participants to take part in the tutoring session. All persons participating 
in the data collection rounds were personally interested in the activities described in 
the study design – older people were willing to learn and the teenagers were willing 
to try tutoring.

No prior Internet skills were required from the learners, and the tutors did not have 
to meet any requirements regarding computer skills or experience in interacting with 
older persons or in knowledge-sharing. In the first data collection round, there was 
one person among the learners who was a complete beginner in computer use; the 
sample of the second data collection round included two beginners. The profiles of 
the tutors and learners that participated in the data collection rounds are presented in 
Appendix 6. 

There were four pairs in the first sample, one of whom came from the project 
Grandparents & Grandchildren (Tallinn), and the rest, both the younger and the older 
were found by applying the snowball method in which the first person was known 
by the researcher (one pair from Tartu and two from Tartu county). The potential 
participants were first contacted by phone and it was explained that they were asked 
to take part in a two-hour Y-O session in which they would decide on the content 
and methods used during the session among themselves. The same instructions 
were repeated immediately prior to the Y-O session. A couple of days before the 
Y-O session, a written guide developed for an instructor in the project Grandparents 



48

& Grandchildren was made available to the tutors. The tutor was assured that the 
familiarisation with and/or use of the written guide during the session remained at 
his/her discretion.

The number of pairs participating in the second data collection was 14. The teenaged 
tutors were found in schools in Tallinn and Harju county. First, a letter was sent to 
these schools to ask for permission to meet the students. The tasks of the tutor in 
the planned Y-O session were explained during three meetings in the schools, and 
the students were encouraged to participate. This approach corresponds to the top-
down sampling described in HSS-2 (2010) where phone calls are made to agencies, 
and in case of their interest, the researcher visits the place, presents the project and 
emphasises the benefits to the parties. The teenagers made their final decision two 
days after the meeting.

For finding older participants for the second sample, information regarding the 
empirical research was disseminated by people being in direct contact with the 
target group (social workers, librarians, repairmen, close relatives, etc.). Thus, the 
acquaintances with a suitable background were used for finding participants, but the 
subjects themselves were not familiar to the researcher. So, besides relatively healthy 
and socially active older persons, also persons with more solitary lifestyle and 
physically disabled were involved in the sample. The decision regarding the pairing 
of learners and tutors was random, depending mainly on suitable times. The tutor 
was notified of the topic selected by the learner by phone 2–3 days before the Y-O 
session. It was confirmed to both the learner and the tutor by phone or during direct 
communication that participants themselves make decisions regarding methods as 
well as how much time should be spent on mastering the topic. Immediately before 
the Y-O session, the tutor received a short information sheet (Appendix 2). 

For the third sample, the teenaged tutors were found from schools in Tallinn (2), 
Keila (1), and Tartu (1), and from the youth centre in Pärnu (2). In Tallinn, the tasks 
of the tutor in the planned tutoring session were explained during two face-to-face 
meetings at school. In other research sites, the tasks of the participant as well as the 
consent form were sent in advance in writing and explained to teenagers by the third 
party.

During the data collection rounds, all participants were fully informed, they signed a 
consent form and one of the parents of those participants younger than 18 signed the 
form too. According to the Statute of Tallinn University Ethics Committee, no more 
procedures are not requested for the current type of data and the sample. The consent 
forms are presented in Appendices 3, 4 and 5.
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3.3. ADDITIONAL RESEARCH INSTRUMENTS IN THE FIRST AND 
SECOND DATA COLLECTION ROUND

Video clips reveal the real process of activities, but fail to reveal the whole context 
of the situation; therefore, it is recommended to collect other data besides video 
(HSS-4, 2010), e.g. to conduct an interview or to apply the stimulated recall method 
(Vesterinen et al., 2010). For data triangulation purposes, a semi-structured interview 
was conducted separately with the participants. The interview was conducted 
directly after the Y-O session. The aim of the interview was to obtain the participants’ 
evaluation of the process and results (Appendix 7). 

During the second round of data collection, both participants had to respond to 
a written questionnaire (Appendix 8). The only information derived from the 
questionnaire that was used in this research work, was the respondent´s confirmation 
of whether the learner mastered the topic studied during the session. The question 
asked from the tutor was: “Did your learner master the topic?” and the learner was 
asked: “Did you learn it?” All participants answered affirmatively to that question. 
It is assumed this was not an anticipated response as the respondents knew that the 
researcher was going to thoroughly examine the session from the video. If someone 
had claimed that he or she did not master the topic, the respective video would have 
been removed from the analysis. 

3.4. CODING IN THE FIRST AND SECOND ROUND OF DATA 
COLLECTION

The quantification of material through coding is a universal approach to presenting 
the results of the research conducted on the basis of a video source (Erickson, 1977). 
In the current research, an inductive approach (Derry, 2007) has been applied on 
the data collected during the first data collection round in order to find an answer to 
the first research question, where categories emerged from the data. For coding, the 
data collected during the second round (the 2nd and 4th research questions) mainly 
a deductive approach (ibid.) was applied, in which most categories were defined 
in advance. Chi and her colleagues’ (2001) categorization system was used as the 
basis for compiling categories needed for assessing interactivity in the tutoring 
dialogue and describing the scaffolding in it. This predefined categorization system 
was complemented by some categories which emerged from the data (see Table 2 
in Article III). In order to track the dynamics of scaffolding, a decision was made to 
compose the categories of the repetitions of the topic and task.

Video recordings were coded by using the ELAN software and analysed by STATA. 
During the video data analysis, the stimulated recall method (Vesterinen et al., 2010) 
was applied for ensuring the truthfulness of data coding. During the stimulated 
recall, I asked questions from the participants regarding the moments in the video 
that were ambiguous to me. Besides, if it was not clear directly from the video (and 
interview), I asked whether the tutor had earlier knowledge regarding the theme(s) 
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or topic(s) addressed during the Y-O session. The group of students tested Chi and 
her colleagues’ (2001) categorization system on the parts of video transcriptions in 
the second data set, and I used those outcomes for validating my own coding style.

During the first data collection round, only the episodes where the participants 
were engaged in defining the topic of the study, and the moments where the topic 
was changed, were marked and selected for the analysis. During the second data 
collection round, the whole amount of the material was categorized, except for the 
segments where the process was interrupted by external circumstances. In the first 
data set, a total of 6.8 h of video recordings, and in the second round, a total of 10.2 
h of video recordings were analysed. 

Pairs were indexed for studying the fourth research question during the second round. 
Twelve pairs that included an advanced learner were divided depending on whether 
the tutors were prepared for the Y-O session (marked with xY or xN respectively 
(Y – prepared and N – not prepared)) and whether the tutors taught a website or 
Internet application they personally used on everyday basis (marked with Yx and Nx 
respectively (Y – a user and N – a non-user)). Thus, four groups emerged: YY, YN, 
NY, NN where the first letter in the abbreviation showed the tutor´s experience with 
the Internet application, and the second the tutor´s preparedness. These two pairs 
where the learner was a complete beginner, were marked with the index 00. 

In two cases, the tutors were acting partly as the users and partly as non-users of the 
given topic. Such situation arose when the Internet application under the topic (like 
an e-mail box) was changed during the process of tutoring (first, they started with 
gmail that was familiar to the tutor, and then decided to go over to hot.ee mailbox 
that was not familiar to the tutor). Such parts of video data were indexed twice for 
those pairs, differentiating between the familiar and unfamiliar parts of the topic. (See 
Table 3 in Article III for the indexing results of the pairs.) 

During the first data collection round, a complete transcription of the material was 
done. During the second round, only the dialogue was transcribed that was interesting 
regarding categorization, primarily in the sections where participants used scaffolding.  

In the first data set, five categories emerged during the review of data according to 
the research questions (in Articles II and III the term category, in Article I the term 
indicator is used). 

(1) Initiator of the task (values: learner/tutor). 

(2) Number of subjects/tasks that the participants selected for learning.

(3) The reason for selecting the topic (here the values for the category were deduced 
from the data, these being: logical sequence to former activity; pursuing the written 
guide; the solution to a random situation (example: “You have reached the bottom of 
the page, let us see how to scroll the screen”) and the implementation of a premeditated 
plan).
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(4) Type of reciprocal communication, i.e. interaction (values arising from data: 
supportive dialogue; formal dialogue; command; providing explanations. A dialogue 
was considered supportive in case of an exchange of messages between the parties 
that were logically linked and associated with the topic, and that ended with the 
selection of the topic. A dialogue was considered formal if just only consent was 
expected from one of the parties. A dialogue that resulted in the tutor’s decision the 
learner did not agree with was also considered a formal one).

(5) Result of the learning process (binary values successful or not successful. The 
rating “not successful” was used only if the explicitly stated intended outcome was 
clearly not reached). 

During the second data collection round, the video material selected for analysis was 
divided into topics and these, in turn, were divided into tasks. The topic is an Internet 
application – a website or functionality (e.g. piletilevi.ee (Ticket Office)) with its own 
address or details of an Internet application that had to be entered. The task is the 
least comprehensive operation (e.g. how to check one´s balance in the bank or how 
to enlarge the window). The use of these two terms in the published articles is not 
homogeneous. In Articles II and III, the terms topic and task are used, while in Article 
I, theme and topic are used, respectively.

Then the number of times the topic and the task were repeated was counted. Topics 
were repeated in case participants had made a conscious decision to review the topic, 
i.e. to consolidate skills by repetition. Speaking about tasks, the repetition did not 
generally depend on the decisions of the participants, i.e. there were no cases when 
a certain task was repeated for just to practice. Task repetitions occurred in case 
the topic necessitated repetition (e.g. several procedures required pressing Enter for 
handling the topic) or when the performance of the task failed and it was impossible 
to proceed (e.g. a failed attempt to click an icon).

While studying interaction in videos, it is stressed in the literature that the coding 
of the actors should not be carried out independently of each other. In this case, the 
analysis would fail to take into account the essence of interaction (Angelillo et al., 
2007) and reciprocity in the contribution to IGL (Generations united, 2007; Bjursell, 
2015). Therefore, the dialogue related to the task was divided into monotopical 
interaction (Sawchuk, 2003) that was termed a turn. For determining the beginning 
and end of each turn, contextual hints were used. A turn consists of moves that 
participants make in this monotopical dialogue. The move is a technical notion, 
the respective substantive match is a statement, “that is equal to one idea, that can 
be expressed in one sentence, but not necessarily” (Chi et al., 2001, p. 488). Thus, 
objective information was available for distinguishing between topics and tasks; 
however, the division into moves within the task was more subjective and context-
based. The participants completed the tasks so that one participant made the opening, 
followed by the reaction. Many tasks consisted of only one turn that contained two 
moves. However, some tasks proceeded through several turns, and some turns had 
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more than two turns, i.e. there was more than one reaction that followed the opening 
turn. 

For finding the answer to the fourth research question, the initiator of the turn, i.e. 
the behaviour of the person who made the first move in that particular turn had to be 
differentiated. Therefore, the terms first half of the turn and second half of the turn 
were introduced. The first move or the opening was labeled the first half of the turn, 
and all other moves that followed the first move until the result was achieved were 
termed the second half of the turn. 

An example of the method for structuring the text compiled for the categorization of 
the second data set is presented in Figure 8. (The respective figures can be found in 
Articles II and III in examples 1.)

Based on the described text classification, each move was given a category value or 
code that expresses one technique or activity used in the tutoring-learning process. 
The values of the categories are presented in Figure 1. In two cases, sub-categories 
were used: in case scaffolding was used as a tutoring technique, the respective move 
was assigned the value of scaffolding and also the name of the respective scaffolding 
tactic. In case of a missed scaffolding option, the tutoring technique that was used 
by the participant instead of scaffolding was applied as the value of the subcategory.

The categorization system applied by Chi and her colleagues in their research (2001) 
was used for categorizing tutoring activities in this work as the learning sessions 
of naturalistic tutoring conducted by Chi and her colleagues are comparable to the 
design of this study. Chi’s research group (2001) proposed 15 scaffolding tactics (see 
Chapter 2.3) and besides that some interactive tactics like asking content questions, 
answering, and asking comprehension-gauging. Chi’s research group suggested that 
giving explanation, giving feedback, reading, and making self-monitoring comments 
are non-interactive tactics.

In addition to Chi’s categorization system, several categories were added for the 
following reasons. Chi herself has described a phenomenon called the lost opportunity 
of tutoring. Based on that category, the lost opportunity of scaffolding is used in 
this research. The scaffolding opportunity was categorised as a lost one in case it 
was a repetition of such task that the learner had had a successful experience earlier 
in the session. Now the tutor instructed the task, using non-scaffolding techniques 
as if assuming that the learner was not able to perform the task him/herself. The 
scaffolding opportunity was categorised as a lost one also in those cases when the 
tutor had earlier asked the learner about his/her existing skills and got to know that 
the learner could implement this skill, but in this respect, he/she did not allow the 
learner to apply this skill and still started non-scaffolding tutoring.
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Figure 8. The basis for coding during the second data collection round: division of a 
task into turns and moves based on the essence of the messages.  

Another additional category is commanding, (in e-skill tutoring mainly in the 
sense of where to click), used also by Wood and her colleagues (2010) and clearly 
distinguishable in both data sets studied here. While examining the data, it was 
seen that in addition to the previously listed techniques and activities participants 
demonstrated what to do or pointing on the screen to the right spot to click. They 
were also engaged in acting out the task. The tutors also provided future-oriented 
advice related to computer use (motivating), and just followed and listened to what 
the learner was doing. There were also cases when the learner was asked for advice. 
The category embracing following and listening was necessary primarily for technical 
reasons so that all activities of the tutor and learner could be categorized. 

After the preliminary data review, the category of indirect scaffolding was added. 
Indirect scaffolding happens when the tutor monitors the learner performing the 
task independently as if idly, avoiding all other tutoring techniques while the learner 
delays response, attempts, or makes a wrong step. The tutor monitors the learner’s 
activities until the task has been accomplished or the learner encounters a problem 
he/she cannot solve independently. 

As pointed by Wu, Weng, and She (2016) the main difference between indirect and 
direct scaffolding is the level of instructional support. In current research indirect 
scaffolding is similar to the phenomenon described by Wood and Wood (2011) as a 
temporal contingency. The difference between monitoring and listening and indirect 
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scaffolding is in the fact that first, indirect scaffolding is only the tutor´s technique, 
and secondly, this technique is a reaction to such an act of the learner that challenges 
the learner. The reason for introducing indirect scaffolding is derived from the 
concept of Vygotsky (1997) regarding non-teaching – the real secret of education lies 
in not teaching – but also from the fact that data analysis revealed that the teenaged 
tutors are strongly tempted to intervene and help the learner. Thus, the added indirect 
scaffolding technique stands for a conscious non-use of any tutoring technique.

3.5. THE BASIS FOR CONTENT ANALYSIS DURING THE THIRD 
DATA COLLECTION

TCIS and the first principles of instruction introduced by Merrill (2007, 2002) formed 
the basis for the design of TTT-s conducted in the third data collection round, and 
the same theoretical base constituted the framework for the content analysis of the 
data. According to the principle of demonstration that is one of the first principles 
(Merrill, 2002) learning is promoted when examples for concepts and demonstrations 
for procedures are implemented in instruction. Therefore, observations about 
teenaged participants’ ability to instruct through concepts and procedures were 
conducted and analysed. Based on the principle of application, the tutor’s practice 
and attitudes towards letting the learner make mistakes were observed and analysed. 
The implementation of the activation principle led to the idea of testing whether 
teenaged tutors follow the rule to let the mouse be in the learner’s hand while 
practicing worked examples. According to TCIS, the tutor should direct the learner 
through a series of similar tasks of increasing complexity which, in turn, demands 
task repetitions. The tutor’s real instructional behaviour and attitudes towards the 
learner’s need for practicing through different worked examples were included in the 
analysis. In addition to that, records of different wording and ways of explanations 
were made and general lessons from TTT were marked.   
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4. RESULTS AND REASONING 

In the first part of Chapter 4, the results of the empirical study are presented followed 
by the discussion in the second part which is structured on the basis of five research 
questions.

4.1. THE RESULTS OF EMPIRICAL RESEARCH

The analysis of the first data set demonstrated that older learners were not ready to 
express their wishes regarding the content of the Y-O session when the topics were 
not agreed upon in advance (see also Article I). The initiative of the older learners 
was especially weak in cases where the tutor had decided to follow the written guide. 
In this case, both participants tended to stick to the written guide, although the use of 
it was not obligatory.

The learner and the tutor reached new topics during a joint discussion in only half 
of the cases; in the rest of the cases, the tutor just requested the next topic. The 
older learners themselves expressed their wish to exercise tasks that were unexpected 
for the tutor: e.g. how to delete the traces of a previous operation, how to close all 
unnecessary windows on the screen; how to navigate to the browser home page while 
starting a new topic etc.

In case the tutor had decided to conduct the Y-O session according to the written 
guide, the session developed to be quick, hectic, and superficial in the content; the 
dialogue between the learner and the tutor consisted mainly of commands, and the 
pairs following the written guide had also more failures. One could say that the written 
guide paralysed the tutor´s initiative and ability to perceive the learner’s individual 
needs and proceed with his/her existing skills.

The pairs failed to reach the expected results in case of a quarter of tasks, i.e. the 
learner failed to master comprehensive knowledge of the task. The majority of these 
tasks were unfamiliar to the tutor. It became evident that tutors did not refuse to 
address subjects that they were unfamiliar with. For example, entering and using the 
Internet bank was accepted as one of the learning topics despite the fact that the tutor 
had no experience whatsoever with it.

The analysis of the second data set confirmed (see also Article II) that the teenaged 
tutors actually use direct scaffolding technique without having received any 
respective training. The average proportion of direct scaffolding tactics used by the 
tutors constituted 8% of all the moves during the Y-O session (in all the tutoring 
dialogues in the second data set, there were identified 2643 moves in total). If indirect 
scaffolding is also taken into account, the average use of scaffolding tactics increases 
to 14% of the moves. However, it was evident that although teenaged tutors perceived 
scaffolding as a necessary tactic, they more likely lacked self-confidence or skills to 
use it on a regular basis (see examples 2 and 3 in Article II). 
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The gradual replacing of direct instruction with direct and indirect scaffolding 
(fading) was to some extent seen during the first four topic repetitions (an increase 
of scaffolding techniques from 7.1% as average in the first repetitions to 19.7% of 
all techniques by the fourth repetition), but the use of the scaffolding techniques 
decreased again (to 14.8%) during repetitions 4–6. The instances of scaffolding rose 
sharply starting from topic repetition 7, i.e. only when the probability of the learner 
to err was minimal (see Figure 1 in Article II). 

In 4.3% of all moves made by the tutor, he/she failed to use the scaffolding opportunities 
meaning that the tutor failed to perceive that the learner had prior knowledge of the 
task and he/she might be given a chance to experiment on his/her own. Some reasons 
why the scaffolding option was not used were revealed. The tutor was inclined to 
offer direct assistance to the learner as a compensation for the effort of the learner: 
while seeing the learner struggling with difficulties, the tutor ceased scaffolding and 
prompted all the next moves to the learner by using non-interactive techniques. Such 
inertia helping was observed repeatedly (the detailed description of inertia helping is 
provided in Article II, p. 12).

Scaffolding was rarely used also in those cases where the older learner acted, but 
very slowly, and the tutor started guiding before the learner had time to reach the 
acting stage. In two pairs, the learners were accustomed to thinking aloud and kept 
commenting on their activities. This avoided a situation in which the tutor could have 
interrupted the learner prematurely. With the rest of the pairs, unnecessary instruction 
could always be observed during the steps in which learners had to redirect their 
attention from the screen to the keyboard (e.g. when pressing the Enter key). Such 
premature action on the part of the tutor was sometimes the reason why the tutor’s 
scaffolding did not yield the desired effect (see example 4 in Article II). When a given 
task involved typing, where erring probability is low, the tutors always were patient 
enough to use indirect scaffolding.

Hinting was the scaffolding tactic most frequently used by the tutors. Hinting was 
used by 10 tutors out of 14, and the total number of the use of hinting was 49 times. 
The second most frequently used method was pumping, which was employed by nine 
tutors in 42 cases. Table 3 in Article II shows the frequency of all scaffolding tactics 
by the number of times the topics were repeated. 

Of all tutoring techniques under examination (presented in Figure 1), the techniques 
most frequently used by the tutors were describing the screen (explaining) and 
commanding, both of them non-interactive techniques. Interactive tutoring 
techniques comprised only about one-fifth of all techniques applied by the tutors. 
Scaffolding was the most commonly used interactive technique, mostly in the form 
of indirect scaffolding in the second half of the turn. Asking questions was infrequent: 
the average number was 5.8 questions per hour (60 minutes), the same indicator, if 
questions regarding the screen activities were taken into account, was 9.4 questions 
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per hour. Asking questions comprised less than 1% of all the tutoring techniques 
used.

A theoretical comparison of the techniques with the tutoring principles of older-
age learning showed the potential of scaffolding and other interactive techniques 
by addressing the older learner’s specific needs (see Article IV). The tutor who 
is able to provide learning support through scaffolding tactics can be flexible and 
adapt the pace that learners require when thinking, executing new skills, dividing 
their attention between objects, etc. Scaffolding helps to reduce the cognitive load 
on the learner by reducing the number of pointing-demonstrations, commands, and 
other non-interactive techniques that the learner would be required to imitate and 
remember. The trust established through scaffolding gives older learners a sense 
of security. Fading, which is a distinguishing feature of the scaffolding, provides 
the opportunity for the learner to be as independent and active as possible, and to 
form connections between new and previous knowledge. So, it is rather unnecessary 
to present the older learner’s special needs to the teenaged tutor if scaffolding and 
other interactive techniques are introduced during the tutoring preparation. The non-
emphasis on older learners’ special needs reduces the distribution of age stereotypes 
among young generations. Nevertheless, a scaffolded learning process may be quite 
uncomfortable for older learners, as the tutor has provided a relatively uneasy way 
for them to perform learning tasks. The principle of usefulness in the sense of time-
saving might also be perceived as lacking.

The analysis of the interactivity of tutoring by five tutor types – YY, YN, NY, NN, 
00 – (see Article III) revealed that any previous contact of the tutor with the content 
of the study material – either by the use of an Internet application or independent 
preparation for the Y-O session – decreased interactivity and increased the number 
of non-interactive explanations-descriptions provided by the tutor. The tutors who 
did not prepare for the Y-O session provided much fewer explanations (in sense 
of describing the screen) than the tutors who had prepared. They also used more 
scaffolding tactics but also pointing-demonstration. The tutors, who were the users of 
the Internet application, made much less use of pointing-demonstration compared to 
the tutors who were not, while the proportion of explanations was similarly high for 
both groups (see also Figures 1, 2 in Article III).

Table 2 below demonstrates the proportion of interactive approaches used by tutor 
types during the Y-O session. The tutors who had experience in the website use but 
did not prepare for the session (YN) were the least interactive in tutoring. The greatest 
difference in interactivity occurred among the tutors not prepared for the Y-O session 
(xN) between those who were (YN) and who were not (NN) the users of the website 
taught. 
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Table 2. The proportion of the use of interactive techniques of all used techniques 
in all moves by tutor subgroups. The contingency table is provided in Appendix 9.

Type of 
tutoring*

Number 
of all 
moves  

Proportion 
of interactive 
techniques in all 
moves, %

Type of tutoring

Number 
of all 
moves 

Proportion 
of interactive 
techniques in all 
moves of the tutor, 
%

YN 535 16 Website user 692 18
00 486 20 Website non-user 1798 23
NY 736 21 Prepared 893 21
YY 157 24 Unprepared 1597 22
NN 1062 26
p-value 0,000

* See explanations in Chapter 1, “Terms and abbreviations”.  

In Figure 9, the more frequently used tutoring techniques by tutor types are presented. 
The tutors who had no prior contact with the study content whatsoever (NN), used 
more pointing-demonstration compared to others. Answering questions was almost 
similar in all tutor groups, with the exception of group NN. 

Among all the tutors who were not the website users, preparations made (NY) 
decreased interactivity compared to those who did not prepare (NN). In this group 
of the non-users (Nx), preparation decreased interactivity as the tutors who had 
prepared used less scaffolding compared to the tutors who had not prepared (see 
Figure 4 in Article III). The opposite trend in the group of the website users (Yx), 
where the preparedness for the Y-O session increased interactivity, manifested itself 
again mainly through more frequent use of scaffolding.  However, it was evident that 
scaffolding was used more by the tutors implementing YY-tutoring in the second half 
of the turn, i.e. indirect scaffolding was prevailing; the tutors who performed YN-type 
tutoring made moderate use of both direct scaffolding in the first part of the turn as 
well as indirect scaffolding in the second half of the turn (see Figure 5 in Article III).

The indicators of interactivity of those tutors having instructed the beginners were 
similar to those implementing YN-type tutoring while both groups indicated the 
lowest interactivity among all the tutor types examined. In the case of the tutoring 
beginners, the proportion of commands was pervasively high in the first half of the 
turn throughout the Y-O session, irrespective of the number of repetitions of the task. 
In the second half of the turn, most frequently explanations were used followed by 
indirect scaffolding (see Figure 6 in Article III).  

Frequently, the task repetitions of the beginners yielded negative outcomes (e.g. 
an attempt to move the cursor to an icon and click the icon failed and had to be 
repeated). The number of failures was high because first, the tutors were just able to 
say what to do (“move your cursor there”). By the end of the Y-O session, the tutors 
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of the beginners were able to direct their focus from the screen to the learner, and 
they told how to do things (how to handle the mouse on the table so that the arrow 
on the screen would move “there”).  However, it took a long time for the tutors to 
comprehend that describing what to do will not yield results and during that period 
the learner was faced with several failures without any success experience. Similarly 
to the tendency just described, the tutors of the advanced learners gave feedback on 
the failed attempts by commenting on the change that took place on the screen (what 
went wrong – “the cursor moved away from the icon”) but failed to give feedback on 
the actions of the learner (why it went wrong – “your hand moved on the table while 
clicking the mouse”).

Figure 9. More frequently used tutoring techniques by the types of the tutors, the 
proportion of all statements. 

The aim of the third data collection round was to gain knowledge about certain aspects 
of teenagers’ naturalistic tutoring as a complex process. Several specific features 
were revealed from the data analysis (see Article V). The teenaged tutors tended to 
describe more the elements of the screen rather than the procedures of the use of the 
Internet application. If the last was done, it happened more commonly while being 
on the page and less commonly while moving between two pages. The tutors were 
familiar with the principles of the use and general concepts of the application design 
but they rather did not realise the need to share such generalisations with the learner.  

The tutors also did not realise the need for thorough exercising through different 
worked examples during the tutoring sessions. All six tutors in the third data set 
considered one repetition sufficient for learning. The discussion between the 
researcher and the teenager revealed several possible reasons for the need for a small 
number of iterations perceived by the tutors. The tutors’ idea of the point-and-click 
demonstrations in a “one-shot exercise” (Loo et al., 2016) came from their previous 
tutoring experience with parents or peers. The tutors also referred to the style of 
YouTube tutorials as an example for them. In addition to that, the fact of a relatively 
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smooth tutoring process with no remarkable obstacles during the Y-O session should 
be considered. The last notion may be influenced by the research design in which I 
as the only learner in these Y-O sessions only pretended the need of being instructed 
(see Chapter 3.1). Nevertheless, the relatively smooth tutoring process perceived by 
the tutor with the relatively easy-going learning process experienced by the learner 
during the Y-O session may be related to the tutoring style implemented by the 
teenaged tutor. In the rather non-interactive style of tutoring in which he or she tells 
the learner all the steps in advance, the learner is very unlikely to do mistakes, which 
in turn, may give the tutor the impression that no more repetitions are needed.  

When introducing the scaffolding techniques to the tutor, it appeared that an 
explanation with the wording “foretelling or dictation prevention” could work. 
Putting it this way, scaffolding and fading were relatively successfully implemented 
by the teenaged e-skills tutor. Most tutors also agreed that the mouse can always 
be in the learner’s hand while practicing the worked examples, which also helps to 
maintain a more appropriate pace for the learner and reduce excessive intervention. 
In the conversations conducted during the TTT-s in the third data collection round, all 
teenaged tutors confirmed that mistakes are a natural part of learning; nevertheless, 
they all implemented the tutoring in which they rather prevented the learner from 
making mistakes.  

In the next chapter, the results are discussed proceeding from the objective of the 
dissertation and the research questions. 

4.2. THE DISCUSSION ABOUT TOPICS RAISED IN THE RESEARCH 
QUESTIONS

In this dissertation, five research questions regarding the substantive aspects of 
preparation of teenaged tutors for the Y-O sessions were asked. First, I asked to what 
extent the teenaged tutor should be prepared to determine the learning content for the 
Y-O session.

The study demonstrated that the older people who joined the learning session to 
improve their lower Internet skills expressed their interest in learning, but they were 
not likely to formulate the topics that they were interested in. At first, I concluded 
that the teenaged tutor should be prepared to take initiative and help to suggest topics, 
and that he/she would need skills and tools for that. (The respective result has been 
presented in Article I. Hereinafter, references to articles are made by numbers only.) 
There are papers having introduced topics of the general interest of the older people, 
including my earlier paper (Tambaum, 2010). At the same time, the claim for the 
alleged common interest of an age group would contradict the current views of critical 
educational gerontology; therefore, providing a list of topics that could be interesting 
to all older persons is not recommended. Also, creating content in cooperation with 
the learner, not for the learner, forms the principle of community learning (Tett, 
2010, see Chapter 2.6). Learning content must proceed from each specific learner 
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(Percy, 1990). Therefore, I withdrew from the recommendation to provide a list of 
topics and functions of the Internet given in the referred article (Tambaum, 2010) as 
possible learning needs for (all) older people. One of the conclusions made in the 
current research, in Article I, is that the teenaged tutor should first get familiar with 
the techniques for establishing daily routines and areas of interest of his/her tutored 
person to be able to define the older learner’s personal learning needs. Although this 
conclusion is in line with the referred principles of community learning and older 
people’s learning, the following phases of research made me withdraw from this idea 
as well, which I will justify later on.  

The study showed that in case the learning subject evolves on the spot during the Y-O 
session, the teenaged tutors can easily find themselves tutoring the content that they 
are not familiar with. It was revealed that the teenaged tutor is not likely to refuse 
to address topics and questions proposed by the learners during the Y-O session, 
although unfamiliar to the tutor (e.g. e-recipe or search for legal services free of 
charge for the retired persons) (I). The confidence of the tutor in such situations can 
stem from two sources: respect for the wish of an older person (McCann et al., 2005) 
and the feeling that a tutor must know everything. At the same time, pairs often failed 
to reach the expected results while handling unfamiliar topics (e.g. search did not 
yield information on any free legal services for the retired persons). There is the risk 
that the learner fails to get an overview of the topic as a whole, and he/she also lacks 
the required success experience (Duay & Bryan, 2008) necessary for building up 
confidence in his/her abilities (Czaja et al., 2006).

In case a topic is defined on the spot, the tutor has not been able to prepare, meaning 
that he/she is implementing YN- or NN-type tutoring (the tutor has/has not tacit 
knowledge of the content). The analysis revealed that in the first case (YN), the chance 
that tutoring becomes authoritarian and descriptive in nature is quite remarkable, and 
therefore, the efficiency of such tutoring is questionable (De Guerrero & Villamil, 
2000; Arcidiacono et al., 2011; Merrill, 2002) (III). Also, the tutors, while mediating 
tacit knowledge without transferring it to an explicit form, risk exaggerating with the 
demonstration. The latter decreases the sustainability of older people’s learning as the 
transfer of tacit knowledge directly to tacit knowledge creates knowledge and skills 
that are difficult to apply later in slightly different circumstances (Nonaka, 1994) 
(III). The tutoring of the tutor who does not possess tacit knowledge and has not 
prepared for the session (NN) is likely to become collaborative learning. In the case 
of collaborative learning, the parties hold equal positions in a sense, and this can 
improve IG contact (FIM-NewLearning, 2008; Tatnall, 2014), but this is likely to 
happen in an informal setting (e.g. at home). In a non-formal learning environment 
(e.g. IGL projects), tutoring should not be based on random occurrences (Staples & 
Jarvenpaa, 2001). Also, the probability of success in collaborative learning is further 
undermined by the fact that the teenaged tutor and the older learner differ in the pace 
of cognitive processes (e.g. Cohen, 2006), and older learners find themselves at a 
disadvantage compared to teenagers as their co-learners.  
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The current study also showed that in the case of IGL where the teenaged tutor 
has been equipped with a written guide, he/she should be warned of the potential 
risks associated with using these written generalised instructions. Using the guide 
may increase the risk of focusing on the implementation of the list of topics while 
neglecting the learner´s learning needs. In general, the written guides as a source of 
learning content should not be recommended (I).

In conclusion, the results obtained made me ask whether a teenager, although in the 
position of the tutor, has to deal with finding learning topics at all. First, the definition 
of what should be learned refers to the strategic skills (see Table 1) in the framework 
of the six digitals skills proposed by van Dijk and van Deursen (2014). The authors 
claim that strategic skills are moderately developed by the younger generations, and 
at the same time, the older generations have advantages in those skills (ibid.). Thus, 
the theoretical reasoning based on the work presented by van Dijk and van Deursen 
(2014) and the results of the current empirical research lead to the idea that probably 
the best outcome could be reached when the older learner enters the Y-O session 
by already knowing his or her learning task and informs the tutor about the topic in 
advance. Whether such an approach could work, must be demonstrated by further 
research.

The second research question was the following: what should be explained to the 
teenaged tutor regarding the interactive tutoring techniques, including the scaffolding.

Despite the fact that the teenaged tutors used both direct scaffolding technique (II) as 
well as other interactive techniques (III) within the framework of naturalistic tutoring, 
the analysis revealed that the use of such techniques could be scarce and inconsistent. 
Giving explanations in a sense of describing the screen and commanding where to 
click i.e. non-interactive techniques tend to be dominating (III). Asking questions as 
an inevitable component of IG tutoring (Topping, 2020) comprised less than 1% of 
the tutoring techniques used (on average 9 questions in 60 minutes). 

The analysis showed that in these rare cases when teenagers use interactive 
techniques, mainly scaffolding, and to a lesser extent answering questions, are used 
(III). Among the direct scaffolding tactics, hinting and pumping are noticeable. 
Therefore, the remaining 13 scaffolding tactics (see Chapter 2.3) should require more 
attention during the preparation of teenaged tutors in order to enrich the teenaged 
tutors´ toolbox for holding a tutoring dialogue (II).  

In addition to direct scaffolding techniques, the use of indirect scaffolding that, 
based on Vygotsky (1997), could also be called as the skill of non-teaching should 
be addressed in the preparation of teenaged tutors. This is the skill to apply direct 
instruction only when the learner needs it, not when the tutor wants it (Orlich et al., 
2013).    

Scaffolding is not just applying respective tactics while directing the learner through 
his/her zone of proximal development (Vygotsky, 1997); it is a comprehensive 
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concept for conducting the whole learning session during which the proportion of 
direct instruction decreases and the proportion of direct and indirect scaffolding 
increases (Chapter 2.3 including Figure 2). The dynamics of fading are not clearly 
visible in the process of the teenaged tutors’ naturalistic tutoring (II); therefore, it 
should be explicitly introduced to them. 

The analysis showed that teenaged tutors may perceive preventing learners from 
making mistakes as one of their main tasks (II). The learner was likely to be trusted 
with independent decisions only when the probability of mistakes was minimized 
by several repetitions. Possible mistakes and experiencing mistakes are a crucial 
part of learning (Gibbons, 2014; Merrill, 2002) when negative error consequences 
are minimized and positive ones maximized (Topping, 2020). Making mistakes and 
solving the issues is a part of the learner´s preparation for independent computer 
use in the future, where it is impossible to prevent mistakes. It was clearly visible 
in Article I that the learners were pleased when the tutors explained how to correct 
their unintended actions. At the same time, it is known that older people are often 
afraid to make mistakes that might damage expensive equipment (Mayhorn et al., 
2004) and this discourages them from experimenting or increases the probability of 
giving up from the beginning. Therefore, teenaged tutors must be directed to prevent 
mistakes to a sensible extent, not to a maximum extent, and deliberately use mistakes 
as opportunities to teach and learn (II).  

Besides, the analysis revealed an interesting phenomenon of switching scaffolding 
to non-interactive techniques by the tutor as a compensation for the learner’s big 
effort (II). The tutors’ tendency to make the learning process more effortless for the 
learner and prevent him/her from making mistakes gives me the idea that the attitude 
towards difficulties others are experiencing in learning may be a trait differentiating 
professional tutoring from naturalistic tutoring. This, in turn, supports the notion 
to include topics about the tutoring that is more about avoiding foretelling and 
supporting the active exploration by the learner into the instructional design for IGL. 
In the final part of the current research, I found that the teenaged tutor’s natural 
tendency to prevent the learner from making mistakes can successfully be corrected 
if an alternative tutoring behaviour is modeled (V).

Answering the second research question, scaffolding techniques, posing and 
stimulating questions as well as conscious error management should be introduced 
to the teenaged tutor relating to the interactive tutoring techniques. It could be 
mentioned here that the techniques can especially well be used for tutoring e-skills, 
as usability based on an intuitively comprehensible navigational structure is a basic 
characteristic of websites today. The tutor could ask the learner where something is 
on the screen in his/her opinion instead of describing the screen and pointing where to 
click. Kalyuga (2007) has warned about the expertise reversal effect that occurs when 
describing to the learner the layout of a website that is anyway visible on the screen. 
The expertise reversal effect increases the extraneous cognitive load of the learner 
that, in turn, must be reduced for older learners (Schnotz & Kürschner, 2007; Morrell 
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et al., 2000), including the load on short-term memory that deteriorates with age (e.g. 
Baringer et al., 2008; Cohen, 2006). 

Knowing that schools are often focused on the transfer of knowledge rather than on 
learning (Hattie, 2012) i.e. non-interactive process of obtaining faultless knowledge 
and skills prevail rather than learning from mistakes, the current results support the 
idea that interactive methods should be introduced to the teenagers separately from 
the school, for example, in the community learning conditions. 

The third research question raised the issue of the extent to which the specifics 
of older learners and the principles of older people learning are necessary to be 
introduced to teenaged tutors. In my theoretical analytical reasoning presented 
in Article IV, the conclusion was reached that if scaffolding and other interactive 
techniques were implemented by the teenaged tutor, most of the specific needs of 
the older learner would be met. Therefore, the recommendation to not employ young 
Internet tutors as tutors for older learners, because of their inability to perceive 
older learners and their needs (Bean, 2003; Wandke et al., 2012 in van Dijk & van 
Deursen, 2014), is unjustified as long as the teenaged tutor is introduced the basics 
of tutoring techniques. At the same time, there is still the risk that the pace of work 
imposed by the teenaged tutor may ruin the impact of direct scaffolding even when 
the tutor implements this, as seen in example 4 in Article II. Therefore, I recommend 
proceeding further from the simple suggestions to “speak slowly”, commonly used 
in IG e-skill learning guides (Cyber-Seniors, Generation YES, Grundtvig Learning 
Partnership, Grandparents & Grandchildren). Teenagers need to be trained not 
only in how to harmonise their speaking and acting pace according to the learner’s 
individual need, but they also have to learn to wait slowly (II). The last is referred 
to as a temporal contingency by Wood and Wood (2011) in the sense of timing the 
tutor’s intervention.  

During the third round of data collection, I tested a tactic that appeared to be helpful 
in reducing the pace of work imposed by the tutor. The recommendation to let the 
mouse being always in the learner’s hand while exercising the e-skills in the Y-O 
session appeared to be necessary and meaningful for the teenaged tutors (V).

The fourth question was asked as follows: how do the independent preparation 
of unskilled teenaged tutors for the Y-O session and their prior content knowledge 
impact the course of their naturalistic tutoring? Above, in the discussion of the first 
research question, I showed that the case where the tutor instructs the topic he/she 
has not prepared for may be a quite common situation in Y-O sessions. Further 
analysis revealed that the tutoring dialogue in a YN-type of tutoring is inclined to be 
authoritarian and descriptive in nature, and therefore, the efficiency of such tutoring is 
questionable (De Guerrero & Villamil, 2000). Also, the risk of demonstration overuse 
is rather high by the tutors implementing YN-type tutoring, and that decreases the 
sustainability of older people’s learning (Nonaka, 1994). The NN-type tutoring may 
develop into collaborative learning that is not recommended in non-formal IGL 
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(Staples & Jarvenpaa, 2001). Therefore, it is recommended that the tutor should 
prepare for every Y-O session.

At the same time, only those tutors who have prepared for the Y-O session on 
how to use the Internet application they use themselves (YY) tend to facilitate 
interactivity in the tutoring dialogue while the independent preparation does not 
necessarily contribute for those who are not the users (NY) (III). The tutors who 
have tacit knowledge and are also prepared for the Y-O session (YY) apply indirect 
scaffolding rather than other interactive tutoring techniques, i.e. they give the learner 
opportunities to be active with a rather low proportion of interactiveness. The tutors 
who lacked tacit knowledge but who had independently prepared for the Y-O session 
(NY) are not likely to allow the learner to be either active or interactive. At the same 
time, Chi (2009) has demonstrated that learning is effective first and foremost thanks 
to the fact that the tutor grants the learner an opportunity to be active, constructive, 
and interactive. 

The similarities in the behaviour of the tutoring beginners and the YN-type tutoring 
were also evident. The knowledge required by the beginner is tacit knowledge for 
the tutor (e.g. we as Internet users do not think about how we move the cursor). 
That indicates that the tutor who instructs the complete novice, i.e shares very basic 
skills, still needs to prepare for sharing that basic activity. As presented in Figure 4 
(Anderson et al., 1995; Reber, 1993), the tutor as an expert (in very basic skills) needs 
to transfer his/her tacit knowledge into the explicit one. The result reveals that the 
preparation for tutoring beginners may be different from the preparation for tutoring 
advanced learners (III). 

The fifth question raised the issue of what should be explained to the teenaged tutors 
regarding tutoring as a complex interactive process on the basis of their naturalistic 
tutoring skills. In other words, the question is raised about the content knowledge 
and pedagogical content knowledge (Shulman, 2004). According to Shulman (ibid.), 
content knowledge refers to “the amount and organisation of knowledge per se in the 
mind of the teacher” (p. 201), and pedagogical content knowledge denotes “the ways 
of representing and formulating the subject that makes it comprehensible to others” 
(p. 203). What regards the last, Shulman (2004) claims that the question of “how the 
subject matter was transformed from the knowledge of the teacher into the content 
of instruction” (p. 195) has received little attention even in the professional teacher 
training. Thus, the same should not be overlooked in TTT. The way from content 
knowledge into the content of instruction is particularly important in skill-sharing 
(Figure 4) as, according to Anderson and his colleagues (1995) and Reber (1993), 
here first the tutor should transform his/her tacit knowledge into the explicit one to be 
able to instruct the learner. 

The current three-phase empirical study gave the opportunity to determine what are 
the teenaged tutors’ existing knowledge and skills on which to build new knowledge 
in TTT. The results of the study indicate the teenaged tutors’ insufficient knowledge 
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and skills about how to prepare for the Y-O session, i.e. how to transform the e-skills 
of the tutor into the content of instruction (Shulman, 2004). The same applies to the 
knowledge and skills of how to conduct the Y-O session, i.e. how to represent and 
formulate e-skills that make them comprehensible to others (ibid.). Even more, the 
risk was identified that the teenaged tutor might not have the content knowledge at 
all, i.e. the amount and organisation of knowledge in the mind of the tutor (ibid.) can 
be absent. Thus, the claim that naturalistic tutoring is not sufficient for IGL, which 
has been alleged as a presumption for the dissertation, seems to be grounded.  

If the unskilled teenaged tutors begin tutoring without any prior knowledge of the 
content they are going to instruct, the process of learning resembles that of collaborative 
learning, which is not recommended for older adult learners in non-formal settings 
(Springate et al., 2008; Hatton-Yeo, 2010), and is similar to discovery learning, which 
is not suitable for less knowledgeable learners (Kirschner et al., 1992; van Dijk & 
van Deursen, 2014; Baringer et al., 2008; Cohen, 2006). Therefore, the importance 
of the abandonment of the idea of being able to instruct an unfamiliar topic without 
prior elaboration needs to be emphasised in TTT. Although there is no detailed 
empirical data about the process of the teenaged tutor’s independent preparation for 
the Y-O session collected in the current study (only the fact of preparation or lack of 
it was identified), the structure of TCIS (Merrill, 2007) described in Chapter 2.5 can 
be proposed as a basis for the instructions in TTT on how to conduct the detailed 
mastering of the learning subject itself. That means that the first three components of 
TCIS – Whole Task, Progression, Components – can be used twice: first, as a structure 
for the preparation for the Y-O session, and then as a framework for conducting the 
Y-O session.  

What regards the pedagogical content knowledge (Shulman, 2004), there is the need 
for improvement both in using instructional techniques as well as the implementation 
of instructional principles. First, the naturalistic tutoring tends to be rather in a 
deficit of interactivity, and therefore, it may insufficiently promote learners’ in 
their construction of new knowledge and in their study efforts (Chi, 2009). While 
introducing interactive techniques in TTT, it is important to note that the most 
interactive techniques involve asking questions whether directly or in a form of 
the scaffolding tactics (see Figure 1). A good question is one that helps the learner 
progress from the point to which their thinking has already led them, as pointed out 
by Topping in his theoretical model of IGL (Topping, 2020). Therefore, teenaged 
unskilled tutors should be also familiarised with the role of questions asked for 
pedagogical purposes in TTT.

Some shortcomings in the implementation of instructional principles were identified. 
Even when the tutors were familiar with the principles of the use and general 
concepts of the application design, they rather did not realise the need to share such 
generalisations with the learners and rather described the elements of the screen. 
The tutors in the third phase of the study also did not realise the need for multiple 
representations of varied problems through different worked examples. In the second 
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phase of the study, the tendency to repeat rather identical tasks was observed. Also, 
the dynamics of fading was not clearly visible in the process of the teenaged tutors’ 
naturalistic tutoring. All these results do not support the need to provide elaborated 
conceptual and procedural explanations to the learner (Kumpulainen & Kartinen, 
2003; Tudge, 1992) and are in contrast with the first principles of instruction 
(Merril, 2002), specifically with the principle of the application, according to which 
varied problems need to be covered by the tutor and the tutor’s activity needs to be 
diminishing till the learner’s independent exploration. 

The implementation of the principle of the application inevitably leads to the learners 
making mistakes (Merrill, 2002). On the level of declarative knowledge (Anderson 
et al., 1995), the unskilled teenaged tutors agreed with the important role of mistakes 
in the process of learning. Nevertheless, they all had implemented tutoring in which 
they rather prevented the learner from making mistakes. The tendency to see the role 
of a tutor as the one who prevents the learner from making mistakes characterized 
also the unskilled tutors in the second data collection round. Therefore, in addition 
to instructional principles, also the role of mistakes should be explicitly discussed 
with a teenaged tutor in TTT. In the third data collection round, the implementation 
of the formative research methodology revealed a way of explanation interactive 
tutoring techniques with the wording “foretelling or dictation prevention” (Article 
V) that could support a non-preventive style of tutoring that also leads the learner to 
experience mistakes.    

The analysis drew attention to the diverse nature of the tutoring speed that obviously 
includes a pace of speaking and reacting but also waiting slowly as a way of temporal 
contingency (Wood & Wood, 2011). A very quick change of tutoring techniques was 
measured during the second data collection among 14 pairs (230 techniques per 1 
hour as average, i.e. 3.8 techniques per minute). The impatience of teenaged tutors 
may not only stem from the fact that the speed of one’s cognitive functions varies at 
different ages. Stobart (2014) has recalled Mary Rower’s findings from 1986 that on 
average teachers waited for less than a second after having asked a question before 
they did something – identify a respondent, rephrase it, or answer it. This reminder 
suggests that school teachers might not always give students adequate time to think 
and act, and therefore, teenaged tutors have few opportunities to acquire such skill 
from everyday life. In Article IV, it was shown that the implementation of direct 
scaffolding tactics and undirect scaffolding would unintentionally slow down the 
pace of tutoring. Also, the principle to let the mouse always be in the learner’s hand 
helps to maintain a more appropriate pace for the learner and to reduce excessive 
intervention (Article V). These results are in line with the instructional principles of 
activation (FP2) and demonstration (FP3), according to which the existing knowledge 
is activated and new knowledge needs to be demonstrated rather than told (Merrill, 
2002).

In Chapter 2.5, the first principles of instruction (Merrill, 2002) and the structure of 
TCIS (Merrill, 2007) are described, and the proposal to use these in the IG e-skill 
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learning is explained. The explanation included the following arguments: first, TCIS 
provides an opportunity for learning which is not a formal nor an independent way 
of learning; second, it represents a model of direct guidance rather than the learner’s 
independent discovery; and third, the focus of this approach is more on the task and 
less on the learner, which suits for the IGL. In addition to the general appropriateness 
for IG e-skill learning, scaffolding through which most of the specific needs of the 
older learner would be met (Article IV) forms the core of the implementation of the 
Strategy phase in the TCIS model.  

In TCIS, skills and knowledge are instructed and acquired not linearly but in a 
complex way. The current analysis showed that the unskilled teenaged tutors need 
to be led to the complex way of tutoring;  otherwise, there can be a risk to focus on 
single steps, on a point-and-click (Loo et al., 2016) linear sequence of demonstration 
rather than on the procedures of the use of the Internet application; on the elements 
of the screen rather than on the common concepts and general structure of the app 
(V). The preparation and implementation of worked examples in TCIS help to avoid 
the risk of minimal exercising with a limited number of repetitions. What regards the 
interface and production phases of TCIS, these as well as the principle of integration 
(FP5) remain out of the scope of the dissertation.

In the next chapter, the possible instructional design for the Y-O session is proposed, 
based on the teenaged person’s naturalistic tutoring skills, on the one hand, and on 
TCIS (Merrill, 2007) and the first principles of instruction (Merrill, 2002), on the 
other hand. 
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5. CONCLUSION: THE THEORETICAL REFLECTION 
AND PERSPECTIVES

In the previous chapter, several shortcomings of the teenaged tutors’ naturalistic 
tutoring were introduced that could be complemented by TCIS (Merrill, 2007) and 
the first principles of instruction (Merrill, 2002) in the context of lower Internet skill 
learning. In addition, several improvements come from the current empirical research. 

The ways to adapt the TCIS model to the conditions and purposes of tutoring-learning 
processes between teenaged tutors and older learners for the acquisition of digital 
skills in Y-O sessions are discussed in this chapter and in more detail in Article V. 
The content model and instructional design for the Y-O session based on the TCIS is 
described in Chapter 5.1, some aspects of the application of the instructional design 
are presented in Chapter 5.2, and future perspectives of the research are discussed in 
Chapter 5.3.

5.1. THE INSTRUCTIONAL DESIGN FOR THE Y-O SESSION

The empirical survey indicated that the teenaged tutor may lack knowledge of the 
Internet application he/she teaches in the Y-O session. Also, even if the tutor has 
the tacit knowledge, the way how the tutor has transformed his/her e-skills into the 
content of instruction (Shulman, 2004) carries the risks for interactivity of the tutoring 
dialogue. Therefore, the declarative knowledge (Anderson et al., 1995) about the 
importance of preparation and how to conduct the preparation for the Y-O session 
needs to be included in TTT. 

Regarding the importance of preparation, I propose to introduce the risk specification 
tool in TTT. The teenaged tutor, after getting to know the older learner’s learning 
need should consider his/her tacit knowledge of the Internet application and the real 
preparation time for the Y-O session and define his/her opportunities to continue with 
or without preparation or consider the refusal. The risk specification tool is presented 
in Table 3 (also presented in Article V). 
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Table 3. Risk specification options for teenaged unskilled tutors.

The tutor has time for the preparation of 
the Y-O session

The tutor has no time for 
the preparation of the Y-O 
session

The tutor 
is a user of 
the Internet 
application 

(tacit or 
explicit 
knowledge 
exists)

Follow the TCIS1–3 model for 
preparation.

Acknowledge the risk of being non-
interactive in theY-O session (few 
questions, the over-use of commands and 
explanations). At the same time, you might 
be able to allow the learner to be active 
(i.e. implement indirect scaffolding).

Request that time be taken 
for preparation.

Acknowledge the risk 
of over-reliance on 
demonstration in the Y-O 
session. The tutoring style 
will tend to be irreciprocal 
and descriptive. 

The tutor is 
a non-user of 
the Internet 
application 

(no tacit 
nor explicit 
knowledge)

Follow the TCIS1–3 model for 
preparation.

Acknowledge the risk of being non-
interactive and not allowing the learner 
to be active in the Y-O session (a few 
questions, the overuse of commands 
and explanations, the lack of indirect 
scaffolding).

Consider the refuse or 
request that time be taken 
for preparation. 

Other way, this 
approach would result in 
collaborative learning or 
co-investigation rather 
than tutoring-learning.

This tool may help the tutor to reduce the negative effect of tutoring the content 
without being familiar with it or sharing the tacit knowledge without transferring it 
into explicit knowledge. I would like to point out that the first can be a quite common 
occasion because unlike a professional tutor, whose work begins with defining 
the curriculum, the informal tutor is approached with any questions. Those cases 
tend to develop into collaborative learning that would not be suitable for the less 
knowledgeable learner (Kirschner et al., 1992, van Dijk & van Deursen, 2014) and 
not recommended for older adult learners in non-formal settings in general (Springate 
et al., 2008; Hatton-Yeo, 2010). 

Sharing the tacit knowledge without transferring it into explicit knowledge involves 
the risk of over-reliance on the non-interactive style of tutoring, including a point-and-
click linear sequence of commands (Loo et al., 2016, Article III) that rather creates a 
higher extraneous cognitive load (Schnotz & Kürschner, 2007) and taxes the learners’ 
short-term memory, which limits the learners’ ability to store new knowledge in their 
long-term memory (Kirschner et al., 2006). It also contradicts the model of sharing 
tacit knowledge (Anderson et al., 1995; Reber, 1993). At the same time, one might 
ask what it means or how exactly the tutor in the role of an expert (Figure 4) should 
make his/her tacit knowledge explicit. In the current context, I propose to consider 
it as a preparation phase for the Y-O session by restructuring the existing content 
knowledge (Shulman, 2004) according to the content of instructions (ibid.) the tutor 
has acquired through explicit learning in TTT (see Figure 10). 
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If the tutor has no content knowledge, the tutor needs to create his/her content 
knowledge, but still in the form comprehensible to others. Here, I propose again to 
consider it as a preparation phase for the Y-O session (see Figure 10).

Figure 10. The content model for unskilled teenaged tutors for TTT. See also 
explanations in Article V. (Those parts of the model that come from the literature but 
were unresearched in detail in the current empirical research are marked in light gray 
text.)

In case the tutor has tacit knowledge, two parallel processes go on in the preparation 
phase – the transformation of tacit knowledge into explicit and thinking through how 
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to represent and formulate the subject matter to make it comprehensible to others 
(Shulman, 2004).

Those rare cases where the tutor has recently explicitly learned the subject matter 
remain out of the current research. 

For transforming the tacit knowledge into explicit or for creating the content 
knowledge in a way that is usable for the Y-O session, I propose that the teenaged 
tutor first identifies the content of learning for him/herself by finding out the complete 
set of activities that the learner should be able to do after the Y-O session is completed. 
This activity corresponds to the first phase of TCIS (Task Centredness) and the first 
principle of instruction (FP1 – Whole Task). Then, the tutor decides how to divide the 
general task into smaller exercises of increasing complexity (TCIS2 – Progression) 
and determines the component skills (TCIS3 – Components) like the identification 
of keywords, elements of design and other reference points for keeping the sense of 
location, distance and direction of the general process (Kwan, 2001 in van Dijk & van 
Deursen, 2014). By doing this, the teenaged person has obtained content knowledge 
(Shulman, 2004) in an explicit and restructured way for being able to share this to 
the learner.

While the pedagogical content knowledge in the preparation phase is rather focused 
on the representation of the subject matter, the pedagogical content knowledge for 
the implementation of the Y-O session has the emphasise on the formulation of the 
content knowledge (Shulman, 2004) in an interactive form (e.g. Arcidiacono et al., 
2011), constantly responding to the learner’s understanding (Orlich et al., 2013; Chi, 
2009; Topping, 2020).  

The empirical study showed the propensity of the unskilled teenaged tutors to describe 
the elements of the screen rather than the procedures and principles of the use of the 
general concepts of application. Also, their naturalistic tutoring was characterised by 
the tendency to repeat rather identical tasks or not repeat the tasks at all (for example, 
reasoning that with the structure of YouTube tutorials). All these shortcomings 
can be alleviated through the use of the restructured content knowledge based on 
TCIS1–3. According to the third principle of instruction (FP3 – full demonstration) 
(Merrill, 2002, see chapter 2.5), it is recommended to present first the learner all new 
abilities as a whole he/she will be able to obtain by the end of the Y-O session. The 
repeatedly emerging problem of speed can be reduced through the implementation 
of the activation (FP2 – activation) and in doing so, it should be encouraged to give 
the mouse in the learners’ hand. Also, the use of scaffolding that is one of the key 
activities for the application principle (FP4), helps the tutor to slow down the tutoring 
process.

Scaffolding includes two types of techniques – direct and indirect scaffolding – that 
differ in the level of instructional support (Wu et al., 2016). Indirect scaffolding 
is similar to a temporal contingency (Wood & Wood, 2011) in the sense of timing 
the tutor’s intervention, i.e. waiting slowly. Throughout the whole Strategy phase 
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(TCIS4), the implementation of interactive techniques should be increased and non-
interactive ones (Figure 1) decreased till most of the techniques used by the tutor can 
be classified as indirect scaffolding (Figure 2), i.e. the learner is able most of the time 
to apply (FP4) the new knowledge with minimal tutoring support. In other words, 
initially it demands from the tutor prevention of dictation through implementation 
of direct scaffolding, including asking questions for learning purposes, and later it 
demands from the tutor preventing foretelling through implementation of indirect 
scaffolding, including letting the learner doing mistakes, during the session (see 
Figure 10).

So, considerations of FP1–4 with special emphasises on how to cover shortcomings 
of naturalistic tutoring as well as tutoring techniques (Figure 1) and the understanding 
of tutoring dialogue as a complex process with certain dynamics (Figure 2) should be 
included in TTT as a part of pedagogical content knowledge.

In addition to restructured content knowledge and pedagogical content knowledge, 
also the layer of conditional knowledge emphasised by Topping (2020) in his 
theoretical model of IG tutoring can not be excluded. Evidently, the importance of 
a non-stereotyping approach to the learner’s needs and the tutor’s skills to respond 
to every turn of interaction in a relational way should be marked in TTT, but what 
details should be exercised as conditional knowledge in the context of the Y-O session 
remains for future research.

The content model of what to explain to and exercise with the unskilled teenaged 
tutors relating to tutoring as a complex interactive process that complements their 
naturalistic tutoring skills is visualised in Figure 10. In the right column of this 
Figure, the text marked by the round spot indicates the original content for which 
the need arose from the current empirical study. The input from the TCIS has been 
modified according to the e-skills learning circumstances if necessary.  

In addition to sharing content knowledge and pedagogical content knowledge in TTT, 
the idea of the whole process of a Y-O session should be provided for unskilled 
teenaged tutors in TTT. The proposed instructional design for the Y-O session 
with modifications is presented in Figure 11. The design of the Y-O session uses 
the structure of TCIS that is complemented with additional phases based on new 
knowledge from the current study. 

In the design of the Y-O session, it is assumed that the older learner has defined his/
her learning need and has informed the tutor about it (see the discussion of the first 
research question, Chapter 4.2). In the dissertation, I have marked the learning need 
as the website or the Internet application the learner is unable to learn independently 
because of missing or insufficient lower Internet skills. The learning need in the current 
context, i.e. the description of the Internet application corresponds to the TCIS1. 

In addition, I propose the risk specification phase (Table 3) between the first and 
second phases of TCIS, and a few tactical developments for the implementation of 
the strategy phase in TCIS.
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The goal of the IG e-skills learning-tutoring is to provide the learner with the 
knowledge and skills to be able to browse and navigate the particular Internet 
application independently. The teenaged tutor should be able to plan the set of 
activities that transforms the givens into the goal, i.e. the tutor needs to prepare for 
the Y-O session by identifying a series of similar tasks of increasing complexity. The 
series of similar tasks include the main process of the use of the Internet application 
and its modifications that contain general and exceptional processes. During the 
preparation of the Y-O session, I recommend that the main process of the use of the 
Internet application is mapped in a written form by the tutor to be used as a tutoring 
tool in the Y-O session. This instrument needs to be tested in future research. The 
preparation of the set of those tasks corresponds to the preparation of the Progression-
phase in the TCIS model (TCIS2) in which worked examples are demonstrated and 
applied.

Figure 11. The instructional design for a Y-O session with modifications. See also 
explanations in Article V. (Those parts of the model that come from the literature but 
were unresearched in detail in the current empirical research are marked in gray.) 
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During the presentation and implementation of worked examples (TCIS2), the tutor 
should be able to describe the general structure of the Internet application as well as 
point out its parts, common concepts, important features, and visual elements used 
commonly in different sections of the Internet application. All these components are 
necessary for the learner to acquire to be able to recall and use them as waymarks 
during the independent usage of the Internet application. The preparation during 
which the tutor analyses different elements of the Internet application and the links 
that unite these elements correspond to the preparation of the Components-phase in 
the TCIS model (TCIS3). 

After the preparation phase, the tutor continues with the real Y-O session (TCIS4). 
According to the first principles, the tutor’s first step should be the introduction of the 
main process of using the Internet application (full demonstration FP3, see Chapter 
2.5). Next, the tutor allows the learner to explore the functionality of the Internet 
application  (FP2) by giving the mouse in the learner’s hand. The tutor facilitates 
the learner by going through the prepared worked examples and directs him/her to 
compare different perspectives. The role of the tutor is to refrain gradually from 
dictating or foretelling and increase the share of asking questions, giving hints, and 
supporting the learner’s independent explorations through other tactics of scaffolding 
(Figure 1) (FP4). The results of the current analysis emphasised the tutor’s need to 
achieve a balance between preventing mistakes and letting the older learner encounter 
and solve problems. There should be as many repetitions of worked examples and 
exercises to improve the component skills as the learner needs in order to achieve 
the goal of the session. The teenaged tutor should increase the use of interactive 
techniques and gradually reduce the use of non-interactive techniques until only 
indirect scaffolding is being used, i.e., simply being present and observing (Figure 2).  

In the last part of the Y-O session, the learner should be directed to continue with 
the usage of new skills (TCIS5–6) through the integration of new and existing skills 
(FP5). As IG learning and tutoring should be supported by a general framework to 
ensure the effectiveness of IGL (MacCallum et al., 2006) and to avoid naturalistic 
tutoring as a one-off random act (Generations United, 2007), likewise in e-skill 
learning, the social network should support the usage of IT (van Dijk & van Deursen, 
2014), a general IGL framework of the community should take the responsibility for 
the production part (TCIS5–6) in which the integration of new and existing skills 
(FP5) is supported, and the participants are granted continuous opportunities for the 
development of relationships with each other (MacCallum et al., 2006).

However, the development of this phase in the larger framework of community 
learning was not included in the current formative research.  

After the process of naturalistic tutoring has been supplemented with the principles 
and methods based on theory and the results of the current empirical research, we 
can not call tutoring naturalistic (Graesser et al., 1995) anymore, as it can not be said 
that the learner has not acquired tutoring skills. At the same time, the short and quick 
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form of TTT is far from providing extensive knowledge; therefore, I propose to call 
this primary level of tutors who have attended TTT as volunteer tutors in community 
settings.

5.2. THE APPLICATION ASPECTS OF THE INSTRUCTIONAL 
DESIGN

This current study gave hope that teenagers could undertake sharing e-skills in a 
community, although the quality of naturalistic tutoring may not be sufficient for the 
adoption of new technology among the older population, and some preparation for 
the e-skill tutoring is needed. Based on the comparison of the results of the current 
empirical research and the results presented in the academic literature, the content 
model (Figure 10) and the instructional design (Figure 11) for the unskilled teenaged 
tutors’ preparation for the Y-O session were described. The result forms the possible 
input for TTT that I propose to conduct as an integrated part of a community learning 
framework. 

Although in academic literature IGL is emphasised to be a reciprocal process that 
embodies interaction between people from different generations (Generations united, 
2007; Bjursell, 2015), the current study focused on one particular process in it – 
the tutoring behaviour by implementing direct guidance (Kirschner et al., 2006) in 
learning and tutoring lower Internet skills between non-adjacent generations (Figure 
6). The relatively narrow focus of the research does not exclude the general idea of 
multigenerational learning as a reciprocal, relational and long-term process (Thomas, 
2012). There is relatively little focus on age-specific features in the proposed 
instructional design; instead, the focus is on the tutor’s readiness for tutoring, the 
existence of content knowledge in the tutor’s head, and his/her understanding of 
instruction as an interactive process. Thus, there is the potential to generalise the 
content model and the instructional design for the multigenerational learning in which 
other skills than lower Internet skills are shared. Nevertheless, the proposed model is 
specified for basic skills the tutor uses tacitly (Figure 4), like TV remote control, city 
bike renting system, home work robots, etc. Thus, I would like to emphasise the need 
for a differentiation between the process of knowledge acquisition and of shaping 
skills, especially from the tutor’s preparation point of view (Figure 3 and 4).   

In the proposed pedagogical content knowledge, non-teaching (Vygotsky, 1997) and 
“anti-foretelling” tutoring style are proposed in contrast to the tutor’s tendency to 
present the content and to request the imitation of new knowledge. It is about the 
skill to apply direct instruction only when the learner needs it, not when the tutor 
wants it (Orlich et al., 2013). Thus, instead of extensive prior knowledge about the 
learner (and his/her age), the learner’s activities need to be constantly perceived by 
the tutor during the Y-O session. On the one hand, the tutor’s pedagogical content 
knowledge helps to direct the learner’s activity and react to his/her thoughts and 
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actions. On the other hand, the provision of conditional knowledge (Topping, 2020) 
is also important, but it has been left out from the current research. 

The organisation of TTT-s as a part of a larger IGL framework is proposed to be 
built up in the community (MacCallum et al., 2006; Tatnall, 2014). As a result, we 
cannot talk about unskilled tutors anymore, but a local network of volunteer tutors. 
At the same time, it is worth to point out once again that not all teenaged people or 
younger adults in the community are ready to become volunteer tutors just because 
they use lower Internet skills on an everyday basis (Bjursell, 2015). The same goes 
for older people (Tierney et al., 2000) among whom are those unsuitable for IGL. The 
principle of free will is important.

The manifested need for the organisation of TTT-s leads to the possible misconception 
prevailing in the current practice of IG e-skill learning. One’s experience as a user of 
the website does not automatically mean the ability to share these skills (Kirschner 
et al., 2006). Indeed, the same applies to professional tutoring and consultancy – 
the specialist never starts tutoring on the run without getting acquainted with the 
case as a whole and its details. The important message for the application of the 
proposed instructional design consists in the encouragement of the tutor in taking 
time for the preparation for or even refusing the Y-O session. The idea behind the 
recommendation comes from the nature of a volunteer tutor. Unlike a professional 
tutor whose work begins with defining the curriculum, the volunteer tutor in the 
community is approached with any questions. 

Special attention should be paid on the preparation for tutoring complete beginners. 
The current results allow to suggest that it is different from the preparation for tutoring 
advanced learners. 

In the last part of every IGL e-skill learning session, the learner needs to be directed 
to use the new skills and to integrate these with his/her existing skills (van Dijk 
& van Deursen, 2014). Also, the long term relationship between younger and older 
participants needs to be developed, as it is a general requirement for any IGL process 
(MacCallum et al., 2006). This is probably a step forward to more professional skills, 
and the only recommendation in the current work is to bring all these issues under 
the roof of community learning  (UIL, 2015). Further details were not included in 
the current formative research. Also, the question of how to conduct the TTT in the 
context of community learning (Chapter 2.6) is equally important to solve, but it also 
remains for further research. 

5.3. THE NOVELTY OF THE STUDY, LIMITATIONS, RESEARCH 
TOPICS FOR FUTURE 

Three areas are integrated in the current study in which the tutoring theory and the 
models of sharing tacit knowledge are used for supplementing the theory of IGL. 
While up to now IGL studies have more likely measured the result of and satisfaction 
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with the activity, the current dissertation focuses on the process of IGL. For the 
author, this is the only known attempt to study the use of scaffolding techniques in 
the learning situation where the tutor is a teenager and the learner an older person. 

It is demonstrated how the use of the techniques increases the opportunities for the 
tutor in a way that meets the principles of older persons’ learning. An overview of 
the links between scaffolding and the principles of older persons’ learning given in 
the current survey allows us to have an unconventional approach towards work done 
with older learners – the preparation of tutors should not necessarily focus on the 
age-specific features that inevitably stress the differences between generations and 
can even aggravate stereotyping based on age. 

The results presented about tutoring in which the tutor has or does not have the 
previous user experience of the subject matter allows specify the risks of ineffective 
learning (Chi, 2009) in IGL.  

The instructional design proposed for a Y-O session with its modifications 
complements the theoretical modeling of IG tutoring, the process which has long been 
underdeveloped and only recently received important inputs such as that provided by 
Topping (2020). The peculiarity of the current model is its focus on the tutoring of 
digital skills, and younger people rather than adults are seen as tutors in IGL in this 
model. I, like Topping (ibid.) recognise the need for further practical evaluation of the 
proposed theoretical model.  

The dissertation has also contributed to the development of research methodology. 
The categorization system developed for the analysis of the process of naturalistic 
tutoring can be used for data collection in similar studies in the future in a way that 
requires less time than the collection of video data, such as conducting observations.

In addition to the main results, I would like to highlight also the introduction of 
the analysis of video data and the recommendations for ensuring the quality of data 
collection as the added value of the dissertation (Appendix 1).

The following aspects must be pointed out as the limitations to the research. During 
the first data collection round, a middle-aged learner participated in one pair, and 
the interaction indicators of this pair differed from the rest. Nevertheless, it is not 
possible to establish whether the cause for the difference was the age of the learner. 
The second limitation stems from the laboratory environment of the Y-O sessions. 
The objective of data collection for the study attempted indeed to create a natural 
environment as possible for learning, but it still was a laboratory setting as the 
activities were recorded for a detailed analysis. In the third data collection round, the 
researcher was one of the participants, and despite the fact the researcher’s personal 
involvement in design experiments is highly expected in terms of formative research 
methodology (Reigeluth & Frick, 1999), it probably had also an impact on data. 
For example, it could change the teenaged tutor’s instruction process quicker and 
smoother compared to the natural circumstances.  
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The third important limitation stems from the fact that during all the three data 
collection rounds data coding was conducted by only one person, by me. During 
the first two data collection rounds, for triangulation purposes, the stimulated recall 
method was partially applied for ensuring the truthfulness of data coding in cases 
I had doubts regarding the situation. Before the third data collection round, the 
research design, including the coding system was reviewed by an external expert 
of instructional design theory. Thus, certain measures have been taken to reduce the 
impact of the subjective perception of the researcher regarding data categorization. In 
sum, on the one hand, we can consider the negative impact of one single researcher; 
on the other hand, all data were categorized on the same perceptional basis which 
makes the final result more balanced.

The ethical risk attached to the research is moderate, despite the fact that minor 
children and older people as conventionally vulnerable groups are involved in the 
survey. All people were informed in advance and they were participating voluntarily. 
They signed the consent form, and for participants younger than 18, the written 
permission was asked from the parent. At the same time, there were some factors that 
may have caused some inconvenience, like the process of non-professional tutoring, 
and the situations where the learner’s performance of the task failed. Nevertheless, 
there are relatively low short-term and long-term risks attached to the data gathering 
and handling.

The research design has been applied for achieving reliability. Video data is a 
rather objective form of data for learning about natural instruction. The researcher 
intervened minimally in data collection. The quantification of material through 
coding is a universal approach to presenting the results of the research conducted 
on the basis of a video source. Appropriate software was used for quantification and 
analysis. However, the researcher’s subjective influence on coding was relatively 
high. Validity checks will remain for future studies. 

Two hypotheses emerged from the study that should be further developed in the 
theoretical discussion regarding IGL. First, the trend of naturalistic tutoring to develop 
into collaborative learning may be one cause why up to now the efficiency of IGL 
projects has remained unclear. Secondly, the attitude towards difficulties others are 
experiencing in learning may be one of the traits differentiating professional tutoring 
from naturalistic tutoring. 

The main result of the current research – the content model for TTT (Figure 10) and 
the instructional design for the Y-O session (Figure 11) for the unskilled teenaged 
tutors’ preparation for the Y-O session –  has not been empirically tested, including the 
written process map as a possible tool for both the preparation and implementation of 
the Y-O session. As pointed out above, the question of how to conduct the TTT in the 
context of community learning remains for further research in which the continued 
implementation of formative research methodology is expected. The final phase of 
the instructional design of the Y-O session (Figure 11) in which the implementation 
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of new skills and their integration with the existing skills in the framework of IGL in 
the community has also been left for future research. 

Those rare cases where the unskilled tutor has recently explicitly learned the subject 
matter (e.g. the tutor has learned how to use the app in formal training) remained 
out of the current research, and only cases of having tacit knowledge or no content 
knowledge were included. At the same time, immediate further teaching of newly 
learned material would be an interesting research topic.

As a final remark, I would like to point out that the naturalistic tutoring techniques 
implemented by unskilled teenaged tutors inevitably reflect the tutoring methods 
applied by teachers at school. The prevalence of non-interactive techniques among 
unskilled teenaged tutors, their intent to prevent mistakes by learners, and scarcity of 
questions characterise the work of teachers. The incidence and impact of this way of 
tutoring could be worth studying in light of the current research. 
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SUMMARY

The concern about the slow spread of e-skills among the older people and trends 
towards a gap between generations motivated the compilation of the current 
dissertation. In Europe in 2019, two people out of three in the age group 55–74 lacked 
basic digital skills. The grey digital divide (Millward, 2003) has not a temporary 
nature (Dickinson & Gregor, 2006; van Dijk & van Deursen, 2014). The adoption 
of new technology embedded in our everyday life in the older age groups does not 
happen by itself. Social change (Formosa, 2011) needs to be aimed at preventing 
indirect discrimination against older generations by being cut off from the information, 
services, and other opportunities offered by online solutions. The current practice is 
characterised more by a lack of learning rather than a lack of learning opportunities. 
Therefore, foreseeing how new skills are acquired and how to offer quality tutoring 
is crucial.

Young people are the group in our society who have the potential to take on the role 
of tutors for older people’s e-skills learning. The idea is based on the “paradox of 
neighbourhood participation” (Buffel et al., 2014), i.e. teenaged people are present 
in the community, and their attention needs to be directed to their development into 
active citizens (Tett, 2010). The theory of the strength of weak ties (Granovetter, 
1973) supports the idea of knowledge sharing between younger and older people 
outside of the family. Also, the UNESCO concept of learning cities recommends to 
use the available means, skills and knowledge of local people for promoting lifelong 
learning in the community. Besides, according to the framework of the six digitals 
skills (van Dijk & van Deursen, 2014), younger people have advantages in lower 
Internet skills compared to those who are at least 40–50 years older and represent 
non-adjacent generations for them. 

Transferring e-skills by local young people would offer an opportunity for 
intergenerational learning (IGL). In the context of deepening intergenerational 
segregation with its negative consequences (Tierney et al., 2000), intergenerational 
practice would be beneficial for older individuals (Chen et al., 2010; Hernandez & 
Gonzalez, 2008). It would also provide teenaged people the essential opportunity to 
shape their perception of human society and their own role in it (Carnegie Council, 
1995). 

While in IGL the principle of reciprocal contribution should be applied (Generations 
united, 2007; Bjursell, 2015), the current work is narrowly focused on teenaged 
people’s tutoring skills as one, relatively little-researched aspect of the IGL. The 
basic premise of the unidirectional approach is that a more knowledgeable person 
transfers knowledge to a less experienced person (Gerpott et al., 2017; Wood et al., 
1976; Kirschner et al., 2006). Nevertheless, in IG e-skill learning it cannot just be 
tacitly expected that all Internet users are ready to share their e-skills (Bjursell, 2015), 
and the same goes for older people (Tierney et al., 2000), among whom there are 
those unsuitable for e-skill learning in the form of IGL.
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It is warned that initiatives of IGL must be based on proven methods and evidence, 
e.g. it is not sufficient just to bring younger and older people together (Generations 
united, 2007; FIM-NewLearning, 2008). In order to achieve the goal – older persons’ 
ability to use e-skills independently (FP5 in Merrill, 2002) – contribution should be 
made into the preparation of IG e-skill learning. 

The aim of the dissertation is to develop the instructional design for IGL in which 
teenaged tutors facilitate older learners’ acquisition of lower Internet skills. To that 
end, the dialogue that takes place during naturalistic tutoring between the teenaged 
tutor and the older learner, both in the stages of determining the content of instruction 
and skill development has been explored in the current research. Five research 
questions have been formulated. 

1. To what extent should the teenaged tutors be prepared to determine the content 
of the Y-O session?

2. What should be explained to the teenaged tutors relating to the interactive 
tutoring techniques, including scaffolding? 

3. To what extent the specifics of older learners and the principles of older 
people’s learning are necessary to be introduced to teenaged tutors? 

4. How do unskilled teenaged tutors’ independent preparation for the Y-O session 
and their prior content knowledge impact the course of their naturalistic 
tutoring? 

5. What should be explained to the teenaged tutors relating to tutoring as a 
complex interactive process on the basis of their naturalistic tutoring skills? 

The sociocultural approach to learning (Vygotsky, 1997) forms the epistemological 
basis for the dissertation which allows us to assume that IG e-skills learning can be 
based on the ability of naturalistic tutoring. The last forms the first ontological base 
for the dissertation. The analysis rests on the knowledge about interactive and non-
interactive tutoring described by Chi (2009) with her colleagues (2001). The second 
ontological base is related to the use and sharing of tacit knowledge the presence 
and development of which in the social environment has been first addressed by 
Polanyi (1967). The applied outcome of the work is associated with the principles of 
community learning (Bruner, 1996; UIL, 2015). 

In the empirical study, video data is used gathered during three data collection rounds. 
The video has become a common tool for studying interaction as this form of data is 
appropriate for a very detailed analysis with a variety of opportunities to re-examine 
the dialogue. During the first two data collection rounds conducted in 2010 and in 
2014, pairs were observed comprising a teenaged tutor and an older learner. In the 
first round, participants (4 pairs) had to conduct a 2-hour Y-O session of computer 
learning. During the second Y-O session (14 pairs), participants had to learn and 
teach the use of one website or Internet application, according to the need expressed 
in advance by the older learner. In the first two data collection rounds, the teenaged 
tutor was free to select the methods and ways for how to accomplish the tutoring task.
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The third data collection round took place in 2019, during which six teenagers 
participated as tutors, and in each pair, I as the researcher carried the role of the 
learner. This time there was no time limit in the tutoring sessions but the structure 
and the content of the activity were pre-defined. The third data set was used as in vivo 
data (Reigeluth & Frick, 1999) and analysed by using the content analysis method 
in the framework of formative research methodology as a way to develop a design 
theory (ibid.).

The dissertation integrates three areas of research where the tutoring theory and the 
models of sharing tacit knowledge are used for supplementing the theory of IGL. The 
study is so far the only known attempt to analyse the use of the scaffolding techniques 
in the learning situation where the tutor is a teenager and the learner an older person.

The results of the study indicate the teenaged tutors’ insufficient knowledge and skills 
about how to conduct the Y-O session, and the same applies to their knowledge about 
how to prepare for the Y-O session. The unskilled teenaged tutors use interactive 
techniques relatively scantily and inconsistently, and their tacit knowledge of the 
website taught as well as independent preparation for the session can even decrease 
the interactivity of tutoring. Based on that, the new way how to introduce interactive 
style of tutoring was tested. The main characteristic of such tutoring is the avoidance 
of foretelling.  

Links between scaffolding and the principles of older people’s learning are presented in 
the dissertation that, in turn, allows to reach a rather unconventional approach towards 
work done with older learners – the preparation of tutors should not necessarily focus 
on the age-specific features that inevitably stress the differences between generations 
and can even aggravate stereotyping based on age. Instead, scaffolding techniques 
and their distinguishing feature – fading or a gradual decrease in direct instruction – 
should be introduced to and practiced with the unskilled teenaged tutor.

As a main output of the current research, the content model and the instructional 
design for IGL in which teenaged tutors facilitate older learners’ acquisition of 
lower Internet skills are described. These relatively short preparation trainings are 
recommended to be integrated in a larger framework of community learning.

The proposed design for the preparation and implementation of the Y-O session is 
mainly based on Merrill’s task centred instructional strategy (2007) and the first 
principles of instruction (2002), and it has been supplemented with the elements 
the need for which became clear from this study. The instructional design proposed 
in the dissertation aspires to offer an alternative to the relatively low-interactive 
collaborative learning, over-demonstration or point-and-click dictation that tend to 
characterise the process of naturalistic tutoring. 

The survey points out that user skills can not be automatically interpreted as the 
ability to share those skills, and  preparation is important for each tutoring episode, 
including thinking through both the presented content and its formulation. In the real 



84

world, it may occur that there is no time for preparation, even for a short one. For 
those cases, based on the current work, it is encouraged to consider the refusal.

In addition to emphasising the importance of preparation, two more widely used 
positions in IGL have been questioned. First, the pre-defined list of learning topics 
(e.g. digital competences (Ferrari, 2013)) should not be recommended in IG e-skill 
learning. Second, the simple suggestions to “speak slowly” should be replaced by the 
recommendation to give the learner time or “wait slowly”. 

In the community setting, I propose TTT as a solution, where the unskilled person 
interested in e-skill tutoring learns in a short and quick way how to prepare for the 
tutoring session and how to conduct it. As a result, we can not call his/her tutoring 
naturalistic anymore, and I propose to name this primary level of tutors as volunteer 
tutors.

The proposed instructional design, and some components in it in particular, need 
to be empirically tested in future research. Also, the question of how to conduct the 
TTT in the context of community learning remains for further research in which the 
continued implementation of formative research methodology is expected. 

Sánchez and Hatton-Yeo (2012) have once concluded: “It has been a huge challenge 
for intergenerational studies to identify in which ways these practices need to be 
approached so they are able to provoke outcomes deemed beneficial”. The current 
research is an offer for practice to improve the process of IGL that may give a better 
outcome. 

Up to this era in human history, children have learned and adults have taught them. 
A school system has been called into existence for the young generation, but as the 
African proverb says “It takes a village to raise the child”. In the 21st century, the 
African proverb is reworded: “It takes a village to raise the child as well as to teach 
the older person”. Older people have much to share to younger generations, but 
they have also reasons to ask the young for instruction. However, in order for the 
youngsters to live up to their role as tutors, they need to be prepared for this. 
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APPENDIXES

APPENDIX 1: TECHNICAL ISSUES RELATED TO COLLECTION OF 
VIDEO DATA

Technical issues which determine the quality of study outcomes, and how these issues 
have been solved for the data collection of this reserch.

Question, problem Theoretically correct solution Solution used in the 
research

Who should conduct 
data collection and 
decide what should be 
focused on video data 
on the spot? 

Erickson (1982, cited by Barron 
2007) claims that the researcher 
or the analyst must be present 
during the data collection at the 
later stage as to have a better 
feel of the situation.

Data collection was 
designed and conducted 
by the author herself, i.e. 
technical decisions like 
the focus of the video 
content were made by the 
researcher.

How to implement 
the plan, avoiding 
technical barriers, 
and preventing errors 
during the use of 
technical equipment in 
data collection?

The person recording videos 
must first test equipment and 
learn to use it. Focusing should 
be tested with real people.

The persons recorded should not 
be able to see the camera´s flip 
screen or the red light. Batteries 
should be used instead of cables 
(HSS-2, 2010).

The person recording must 
inform the persons recorded 
what he/she intends to do, 
and then implement his/
her plan, refraining from 
negotiations about conditions. 
All agreements should be in a 
format that can be reproduced 
(HSS-2, 2010).

Equipment was tested and 
set up before each shooting 
using the persons to be 
recorded. Batteries were 
used. One camera was 
always stationed behind 
the persons, the position of 
the other depended on the 
conditions of the room. If 
possible the second camera 
was positioned far from the 
persons, and zooming was 
used. 

The participants were 
informed of the planned 
focuses of the camera as 
early as being invited to 
join the survey.
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When to start 
and when to end 
recording?

Even in the case of unethical 
moments, the camera should 
continue recording and 
intervention should be avoided. 
The person recording must be 
invisible so that the participants 
could do what they would do 
without being recorded. It is like 
taking photos of wild animals 
when they kill each other. 
Usually, humans do not kill each 
other, hopefully not this time 
either (HSS-2, 2010).

Fixed cameras were used 
that recorded everything 
until the participants hinted 
that they had completed 
the task (during the second 
data collection round and 
also during the third) or 
when the agreed time was 
over (during the first data 
collection round).

Often researchers miss 
wide-angle shots and 
close-ups for critical 
things or events 
(Derry, 2007).

It is always better to have a 
close shooting than far. The light 
must be made maximum use of. 
More than one camera should be 
used (HSS-2, 2010). In order to 
simplify synchronizing different 
camera shootings, shooting must 
be started with a clap of a hand 
(HSS-3, 2010).

Cameras were focused in 
line with the screen and 
as close to the people as 
possible. 

The suggestion of hand-
clapping was not used and 
it made synchronizing 
much more time-
consuming.

The decision must 
be made whether to 
keep the camera fixed 
or to use moving and 
zooming (Barron, 
2007).

The risk with the moving and 
zooming camera is that the 
shot does not necessarily reach 
another event taking place 
elsewhere (Miller, 1977, cited 
by Barron 2007). Even the early 
users of recorded materials, 
Mead and Bateson differed in 
this issue: Baterson preferred a 
moving and zooming camera, 
Mead preferred a static camera.

Cameras´ focuses and 
locations were fixed.

Getting high-quality 
sound is complicated, 
analysts often miss it 
(Derry, 2007).

External microphone must be 
used (HSS-2, 2010).

For risk reduction, a 
dictaphone was used, 
placed in front of the 
participants on the table.
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Camera presence may 
affect the participants 
in their activities 
and in this case, the 
data may not express 
natural and authentic 
situations.

Most of the video data users 
confirm that participants forget 
about camera presence (Barron, 
2007). vom Lehn and Heath 
(2007) recommend using a 
camera in a way that the person 
recording is not in the room.

The person who recorded 
was not in the room but 
was available in the same 
house where the recording 
took place, in order to 
manage the risk of potential 
technical breakdowns 
(e.g. Internet connection 
crashes and participants do 
not know how to solve the 
problem).

Ethical questions

Participants should receive 
feedback, e.g. a meeting could 
be arranged after the shooting 
where the first impressions 
shown from the material could 
be discussed (HSS-2, 2010).

Participants were not 
contacted for sharing 
impressions after the data 
collection session.

Obtaining consent 
from the participants 
can be complicated, 
especially such 
consent that would not 
limit comprehensive 
use of data in the 
future, such as 
using video clips for 
introducing research 
results or re-use of the 
data source by other 
researchers (Barron, 
2007).

The consent form should 
address all issues regarding 
the preservation, sharing, 
demonstrating, and copying 
of videos. Consent should be 
asked for the use of videos for 
scientific purposes, but also for 
learning purposes. Participants 
should be able to select areas of 
use individually (HSS-1, 2010). 
Aliases of participants should be 
specified and used at once while 
preparing material for analysis. 
During the investigation, 
aliases get so natural that the 
risk to use the right names of 
the participants accidentally in 
the report or media interview 
disappears (HSS-3, 2010).

The participants signed 
consent forms (see 
Appendices 3, 4, and 5). 

A consent form was signed 
for the use of videos for 
scientific purposes. 

Aliases were not specified 
for the participants in the 
analysis stage
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The large size of 
the data source, 
its complexity, 
and richness poses 
problems (Barron, 
2007), that could 
make establishing the 
focus of the analysis 
complicated. Large 
data volume results 
in large costs of 
preparation of data 
for analysis, incl. time 
spent on transcription, 
being at least 4 hours 
of work per one 
hour of material, but 
usually, the time ratio 
is 10:1 (Barron, 2007).

The data source must be 
examined before use. Erickson 
(1982, referred by Barron 2007) 
recommends conducting the 
first overview without sound, 
or a hearing without the images 
in order to find the focus of 
research. 

The focus of the data 
yielded by the first data 
collection round tended to 
be too wide.  The second 
data collection round 
focused on very specific 
tasks and so contained very 
little information noise.

Re-use of the data is 
one of the advantages 
of videos and this 
has been strongly 
recommended (Derry, 
2007), but it is rarely 
done (Barron, 2007).

Indexation of material, i.e. 
creating metadata on the 
so-called first level is the 
prerequisite for re-use, but this 
is extremely time-consuming 
(time spent 1.5:1). Besides 
material must be copied and 
original recordings must be 
archived with the maximum 
level of quality, and correctly 
labeled (HSS-3, 2010).

During the first data 
collection, the material was 
recorded on video cassettes 
which were digitally copied 
for use. In the second data 
collection, the material 
was recorded digitally and 
digital copies were made.

Analysis of video data 
is a time-consuming 
fine-work.

The use of special software 
increases the quality of the 
analysis.

Video recordings were 
analysed using ELAN 
software.
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APPENDIX 2: TASK DESCRIPTIONS PROVIDED TO TUTORS 
DURING THE SECOND DATA COLLECTION ROUND 

During the second data collection round teenaged tutors received a short information 
sheet immediately before the Y-O session where the activities to be performed during 
the session were defined. Thus a situation was created where session time was not 
spent on reaching an agreement on specific conditions. The content of the task on the 
information sheet can be compared to a situation where the learner expresses his/her 
detailed intent during the first minutes of the session regarding the learning topic. 
The instruction repeated the main objective of the Y-O session – after the training, 
the learner must be able to get independently to the website that was learned and 
do on his/her own operations that were learned. In some cases also operations that 
should be avoided during the session were listed. In some cases, the prerequisites 
to be met by the tutor were added to the information sheet so that the Y-O session 
period and the energy of the participants would be spent exclusively on the main 
topic. It was stressed once again that the tutor must decide how to teach when to 
stop etc. in cooperation with the learner. The researcher is not entitled to give any 
advice. The information sheet was a tool ensuring that video recordings would 
contain a maximum amount of learning-tutoring interaction. It also helped to achieve 
comparability of videos in the situation where the topics addressed were essentially 
different. Six different information sheets were used in the study.

TASK (version 1) 

You have to teach the student how to get to the news page Postimees.ee and how to 
read the news. 

Your student has no previous experience with the computer. 

If the computer is not switched on, please do it yourself. Show the student how to 
open a web browser (e.g. Internet Explorer or Firefox). Together with the learner, 
open portal Postimees.ee, learn to select news from the main news feed, and to see 
(read) the whole news, until the end of the text. 

As a result of the session, having received instructions from you, the student should 
be able to open the news portal Postimees.ee, and read the news. 

Do not do anything else, like reading any other news portal or reading/writing 
comments or any other related activities. 

Just imagine that you are alone at home with your granny. She asks the same question 
from you – show me, please, how to read the news. Everything – how to teach, when 
to stop etc. – is for you and your student to decide. The person conducting the study 
shall not give advice. 
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TASK (version 2) 

You have to teach the student how to find bus departure times from the Internet. 

Introduce the environment for finding urban transport information to your student. 
Go to page http://soiduplaan.tallinn.ee . Show what information is available for 
bus No.12 – what are the departure days, at what time is the bus at the bus-stop 
“Läänemere tee”.

Schedules of electric passenger trains are available on the same page.

As a result of the session, having received instructions from you, the student should 
be able to open independently the page of bus and train schedules, find a bus route, 
and the schedule of the stop that she is interested in.

Do not tackle any other questions, like downloading files, copying the text to a file, 
or any other related activities. 

Just imagine that you are alone at home with your granny. She asks the same question 
from you – show me please how to find information. Everything – how to teach, 
when to stop etc. – is for you and your student to decide. The person conducting the 
study shall not give advice.

TASK (version 3) 

Please check the availability of software for e-signature with an ID card in the 
computer of your student, whether the ID card reader is available and the student has 
his/her ID card and its passwords (PIN 1 and PIN 2).

Please compile a sample document on the desktop to be used for learning e-signature 
(compile a short content and an understandable file name).

Ask the student in and get started.

Task: You have to teach the student how to sign documents digitally on his/her 
computer. 

As a result of the session, having received instructions from you, the student should 
be able independently to sign digitally a file in his/her computer. He/She must know 
how to find the file, perform the signing procedure, close the file and see that instead 
of one file there are two files. 

Do not address any other questions, like how to find files in the computer, how to 
send digitally signed files by e-mail or how to open a digitally signed file sent by 
others or any other such problems. 

Just imagine that you are alone at home with your granny. She asks the same question 
from you – show me please how to digitally sign a document. Everything – how to 
teach, when to stop etc. – is for you and your student to decide. The person conducting 
the study shall not give advice.
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TASK (version 4) 

Please find out whether your student remembers his/her e-mail passwords.

Please ask whether your student has got the files with his/her on the memory stick. If 
not, files will be provided by the person conducting the study. In this case, there are 
four files on the memory stick (jpg), three of them are small in size, one is a 3MB file. 

Ask the student in and get started.

Task: You have to teach the student to append attachments to an e-mail. Attachments 
are on the memory stick. 

As a result of the session, after your instructions, the student should be able to compile 
and send e-mails with one or several attachments independently. She must be able 
to retrieve files from the memory stick or from the computer, assess their size for 
sending by e-mail, be able to append one or several files to e-mail, be able to remove 
incorrectly added files from the e-mail, and check what does the sent e-mail with 
attachments look like. 

Do not address any other questions, like how to process images, how to download 
images from the web, or any other such problems. 

Just imagine that you are alone at home with your granny. She asks the same question 
from you – show me please how to send e-mails with attachments. Everything – 
how to teach, when to stop etc. – is for you and your student to decide. The person 
conducting the study shall not give advice.

TASK (version 5) 

You have to teach your student how to make searches on Google in order to find 
answers to questions. 

Explain to the student what environment could be used for searching for information 
and show how to find information on a very specific problem (for learning purposes 
e.g. about the writer Andrus Kivirähk) and how to find an answer to a question 
(for learning purposes e.g. what is the capital of Turkey or what is the formula for 
calculating the area of a circle).

As a result of the session, having received instructions from you, the student should 
be able to get independently answers to the questions of interest to his/her.

Do not address any other questions, like downloading files, copying the text to a file, 
or any other related activities. 

Just imagine that you are alone at home with your granny. She asks the same question 
from you – show me please how to find information. Everything – how to teach, 
when to stop etc. – is for you and your student to decide. The person conducting the 
study shall not give advice.
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TASK (version 6) 

You have to teach the student how to find and buy tickets to events in the e-Ticket 
Office. 

For teaching, purposes select together with the musical “Prince and beggar” from the 
events in October, order two cheapest tickets, and proceed to the payment section 
without registering as a user of the Ticket Office web page.

As a result of the session, having received instructions from you, the student should 
be able to enter the Ticket Office environment, sort ads by date and type of event, 
find a ticket and proceed (without having personally signed in the Ticket Office) to 
the e-payment section.

Do not take up any other issues, like finding files in the computer, making payments 
in the bank, or any other related activities. 

Just imagine that you are alone at home with your granny. She asks the same question 
from you – show me please how to buy a ticket in e-Ticket Office. Everything – 
how to teach, when to stop etc. – is for you and your student to decide. The person 
conducting the study shall not give advice.
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APPENDIX 3: CONSENT FORMS FOR THE PARTICIPANTS IN THE 
FIRST DATA COLLECTION ROUND 

I agree to participate as a research subject in scientific research conducted in the study 
year 2009/2010 titled “Tutoring methodology for teenagers to be used in facilitating 
the acquisition of basic e-skills by older learners“, 

during which my activity in the learning-teaching of the Internet is recorded in a video 
and audio form; an interview is recorded with me where information regarding my 
computer experience and experience with other technological means, motivation for 
improving my computer skills, previous learning experience and tutoring experience, 
previous experience with communication with young people are asked. 

Hereby I allow data collected on me to be used only for scientific purposes. 

My data may be used in scientific research only in generalised form and for 
comparative purposes and in the article completed on the basis of these data, the data 
are used impersonally.

Given names and last name

Date 

Signature
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I agree to participate as a research subject in scientific research conducted in the study 
year 2009/2010 titled “Tutoring methodology for teenagers to be used in facilitating 
the acquisition of basic e-skills by older learners“, 

during which my activity in the learning-teaching of the Internet is recorded in video 
and audio form; an interview is recorded with me where information regarding my 
computer experience and experience with other technological means is asked, any 
previous teaching experience, previous experience with communication with older 
persons are asked. 

Hereby I allow data collected on me to be used only for scientific purposes. 

My data may be used in scientific research only in generalised form and for 
comparative purposes and in the paper completed on the basis of these data, the data 
are used impersonally.

Given names and last name

Date

Signature

Given names and last name of the parent

Date

Signature



107

APPENDIX 4: CONSENT FORMS FOR THE PARTICIPANTS IN THE 
SECOND DATA COLLECTION ROUND 

I agree to participate as a research subject in scientific research conducted in the 
year 2014 titled “Tutoring methodology for teenagers to be used in facilitating the 
acquisition of basic e-skills by older learners “, 

during which my activity in the learning-teaching of the Internet is recorded in a video 
and audio form and information regarding my previous computer experience, the 
aim of participation in the research, any previous teaching experience and previous 
experience with communication with older persons is asked. 

Hereby I allow data collected on me to be used only for scientific purposes. My data 
may be used in scientific research only in generalised and comparative form and in 
the article completed on the basis of these data, the data are used impersonally.

Given names and last name

Date

Signature

In case the person signing is a minor, the permit of a parent or award is required.

Given names and last name of the parent

Date

Signature

Information regarding the course of scientific research is available from Tiina 
Tambaum, tiina.tambaum@tlu.ee, 53 424 504
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I agree to participate as a research subject in scientific research conducted in the 
year 2014 titled “Tutoring methodology for teenagers to be used in facilitating the 
acquisition of basic e-skills by older learners “, 

during which my activity in the learning-teaching of the Internet is recorded in video 
and audio form and information regarding my previous computer experience, the 
aim of participation in the research, any previous teaching experience and previous 
experience with communication with older persons is asked. 

Hereby I allow data collected on me to be used only for scientific purposes. My data 
may be used in the scientific research only in generalised form and for comparative 
purposes and in the paper completed on the basis of this study data are used 
impersonally.

Given names and last name

Date

Signature

Information regarding the course of scientific research is available from Tiina 
Tambaum, tiina.tambaum@tlu.ee, 53 424 504
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APPENDIX 5: CONSENT FORMS FOR THE PARTICIPANTS IN THE 
THIRD DATA COLLECTION ROUND 

I agree to participate as a research subject in scientific research conducted in 2019 
titled “Tutoring methodology for teenagers to be used in facilitating the acquisition 
of basic e-skills by older learners “, 

during which my activity in the learning-teaching session is recorded in video and 
audio form and information regarding my previous computer experience, the aim 
of participation in the research, any previous teaching experience and previous 
experience with communication with middle-aged and older persons is asked. 

Hereby I allow data collected on me to be used only for scientific purposes. My data 
may be used in the scientific research only in generalised form and for comparative 
purposes and in the paper completed on the basis of this study data are used 
impersonally.

Given names and last name

Date

Signature

In case the person signing is a minor, the permit of a parent or award is required.

Given names and last name of the parent

Date

Signature

Information regarding the course of scientific research is available from Tiina 
Tambaum, tiina.tambaum@tlu.ee, 53 424 504
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APPENDIX 6. PROFILES OF SURVEY PARTICIPANTS

Profile of participants during the first data collection round

Pair A Pair B Pair C Pair D
Tutor´s gender 
and age female 19 female 14 female 15 female 14

Learner´s 
gender and age female  female female male

The age 
difference 
between the 
tutor and the 
learner

69 26 61 64

Tutor´s interest compulsory part 
of studies

free will 
(interesting to 
try)

a friend invited, 
an item in CV

free will 
(interesting to 
try)

Tutor´s 
experience with 
older people

scant
communicating 
with grandparents 
living far away

communicating 
with grandparents 
living close

communicating 
with grandparents 
living far away

Learner´s level 
of computer 
skills

has used under 
the guidance of 
the daughter

has seen others 
using computer beginner

family 
members have 
demonstrated

Learner´s 
interest

wants do further 
her skills

has thought long 
to learn the stuff

voluntary, but 
under pressure 
from close ones

wants to start 
using computer 
acquired for 
home

Learner´s 
education higher vocational 

secondary higher higher

Learning 
environment computer class learner`s home learner`s home learner`s home

Particpants´profiles at the second data collection round

A B C D E F G
Tutor´s 
gender and 
age

female
15

female
15

male
17

female
14

female
14

female
14

female
17

Learner´s 
gender 

female female female female female female male

The age 
difference 
between the 
tutor and the 
learner

69 60 59 67 69 63 45
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Learner´s 
level of 
computer 
skills

user user user beginner user beginner user

Learner
education higher higher higher higher higher vocational 

secondary higher

Topic
public 
transport 
schedule

Ticket 
Office e-signature Posti-

mees search Posti-
mees

Ticket 
Office

H I J K L M N
Tutor´s 
gender and 
age

female
14

female
17

male
17

female
15

female
15

female
17

female
14

Learner´s 
gender 

female female male female male female male

The age 
difference 
between the 
tutor and the 
learner

68 54 59 62 58 63 64

Learner´s 
skills of 
computer 
skills

user user user user user user user

Learner
education secondary higher secondary higher higher higher higher

Topic
Ticket 
Office, 
FB

e-mail 
attachment

Ticket 
Office

admi- 
nistration 
of images

print 
screen

Ticket 
Office e-mail

Profile of participants during the first data collection round

The range number 
in the formative 
research

1 2 3 4 5 6

Tutor´s gender female female male male male male
Tutor´s age 13 14  14 17  14 14
City Keila Tartu Pärnu Tallinn Pärnu* Tallinn

Room of activity tutor’s 
home

empty 
public 
office

youth 
centre classroom library library
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APPENDIX 7: INTERVIEW QUESTIONS DURING THE FIRST DATA 
COLLECTION ROUND

Questions to the learner

1. What you thought when you learned that you were offered an opportunity to 
learn computer skills with a young tutor? 

2. What were your expectations? How did you imagine this event? 

3. What were your fears?

4. Describe the learning process?

5. What did you think (honestly), when following one or other of his guidelines?

6. Did you tell anything to your close ones or acquaintances, and if yes, then 
what? Did anything happen or you though something you would not want to 
share with others?

7. How did you learn? What were the methods youngsters used and what 
actually worked? What teaching methods of the youngster were vexing 
(undermining)? What methods did the youngster fail to use?

8. Do you still remember everything that you learned? Have you been doing 
some further exploring on your own? Have you forgotten anything already?

9. Would you have some further training in computer use?

10. How would you like to be taught (tutored)? Who (how old?) would be your 
perfect teacher – what would make her perfect (what makes her different 
from the rest)? 

11. Why did you not do it earlier? 

Questions to the teenaged tutor

1. Speak about your previous experience with older persons?

2. Have you ever had any experience with teaching? How?

3. What did you think when you learned of a project where you have to teach a 
strange older person computer use?

4. Did you have any expectations regarding this undertaking?

5. Just describe how did it turn out the first time? What did you do?

6. Did you choose the content according to her interest or was it more likely 
your decision?

7. What went wrong or not so good for you? 
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8. How do you describe your student? What was she like as a learner? 

9. How does older learner differ from younger learner?

10. What do you think of the situation when a young person is tutoring an older 
person? For thousands of years it has been the other way round that older 
persons teach young.

11. What have you told your family members and acquaintances about this 
experience?

12. Why don´t some youngsters want to undertake such a task?

13. What has now changed about you? Anything related to teaching, 
understanding yourself, understanding older persons, Internet?

14. What is perfect teaching like?

15. What do you think, will she cope with the computer in the future?

APPENDIX 8: FOLLOW-UP QUESTION SHEETS DURING THE 
SECOND DATA COLLECTION ROUND

Information sheet

Given names and last name  ___________________ Age _________

Date  ___________________

What operations are you doing in the computer or in the smart phone at least twice 
a week:

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

What was the last time you taught someone any new (significant or insignificant) 
skill? What skill was it, whom did you teach?

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________
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How often do you communicate with people in the retirement age (face-to-face, by 
phone or via Internet)?

Never___ Not more than once a month___ Almost every week___ Almost every 
day___

Why did you agree to participate in the research?

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

Did your student master the topic?

___________________________________________________________________

What turned out well in your teaching task in your own opinion?

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

What did not turn out so well in your teaching task in your own opinion?

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

Did, and if yes, then how did your student help you with your teaching task? 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________
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What will you tell your friends tonight, what is complicated or strange in teaching an 
older person? 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________
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Information sheet

Given names and last name  ___________________ Age _________

Date  ___________________

Do you have a computer at home? ______ Do you have an Internet connection at 
home? ___

What are the operations that you do in the computer at least once a week:

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

What was the last time you learned any new (insignificant or significant) skill? What 
skill was it and how did you learn it?

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

When was the last time you taught someone a skill? What skill was it? Whom did 
you teach?

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

How often do you communicate with people aged 19 or younger (face-to-face, by 
phone or via Internet)? (circle the right option) 

Never / Not more than once a month / Almost every week / Almost every day 
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Why did you agree to participate in the research?

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

Did you master that skill?

___________________________________________________________________

___________________________________________________________________

What did the young tutor do well?

___________________________________________________________________

___________________________________________________________________

What could the young tutor have done differently?

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

Did, and if yes, then how did you help or support your young tutor with his teaching 
task? 

___________________________________________________________________

___________________________________________________________________
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APPENDIX 9. CONTINGENCY TABLE

Alias Type of 
tutoring*

Proportion 
of interactive 
techniques in 
all moves, %

Number of 
interactive 
techniques  

Number 
of non-
interactive 
techniques

Number of 
all moves  

HE 00 23 48 161 209
MA 00 17 47 230 277
ES NN 27 87 234 321
HA NN 32 63 135 198
JY NN 26 120 348 468
LI2 NN 5 4 71 75
AI NY 10 9 85 94
EI NY 23 91 303 394
LA NY 16 18 98 116
LI NY 26 34 98 132
EV YN 14 29 172 201
LI1 YN 32 23 50 73
LY YN 13 33 228 261
JA YY 24 37 120 157

* See explanations in Chapter 1, Terms and abbreviations.
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Abstract 

The authors discuss the issues involved in selecting learning topics for older  
learners who have young (teenage) tutors to assist them in acquiring basic e-skills. 
This qualitative case study focuses on the following problems: the ways of specifying 
a learning topic, the impact of using tutorial handbooks and the selection of topics 
that are unfamiliar to young tutors. Recommendations for solving these problems 
are elaborated and some related risks are considered. Problems of intergenerational 
learning that need further investigation are also suggested. The pilot research is based 
on four video-recorded two-hour training sessions and 8 interviews, using content 
analysis methodology.

Theoretical background

The Internet has excellent potential for enriching the quality of life of older people by 
connecting them with other people, offering different online services and providing 
a source of necessary information. Moreover, using a computer presents constant 
mental challenges and thus keeps their minds active (Xie, 2006). Although older 
people have increasing access to digital media tools, they need more than just 
the hardware and software to maximise their use and to handle them effectively 
and efficiently. Older people require opportunities to learn about technology and to 
engage with it (Wood et al., 2010). 

There is clear evidence that learning in later life can boost intellectual power, assist 
in maintaining mental functions and help to reverse memory decline (Cohen, 2006). 
That means that learning has the potential to improve the mental health and quality 
of social life for older people. However, according to some studies, (Withnall, 2000; 
Formosa, 2012) this potential may not always be fulfilled. For example, Woodward et al. 
(2013) reported a significant increase in older learners’ confidence in completing 
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certain computer-related tasks and their overall use of ICTs but no changes in their 
mental health. These observations may indicate the importance of the design of 
computer-related learning processes and of their implementation for older people.

The educational gerontology literature refers to the need to take into account age-
related idiosyncrasies when instructing older people (Formosa, 2002; Requejo-
Osorio, 2008; Meyer, 1977; John, 1981; Xie, 2007; Echt, Morrell, & Park, 1998; 
Cody, Dunn, Hoppin & Wendt, 1999). McDonald (1995, p. 99) suggests that “... 
elderly people need to have issues presented to them in a different way compared 
to younger people, before they can reach the same goal, or level of ability”. Lemieux 
& Martinez (2000, pp. 485) conclude that “ educational intervention projects without 
the critical contribution of gerontology and its specificities concerning the elderly in 
their personal and social situation, would be an erroneous practice.”

With regard to teachers, an Internet non-user survey conducted in Estonia (Pruulmann-
Vengerfeldt & Kalvet, 2008) showed that the majority of Internet non-users have access 
to “soft experts” as tutors. “Soft experts” were defined as people – friends, family 
members or even strangers – who are experienced Internet users but not necessarily 
professional trainers. There are a number of projects in which teenagers have played 
the role of a trainer of older people: the project Grandparents & Grandchildren  
(www.geengee.eu) provides an example. This kind of assistance by young people, 
whether they are relatives or not, often has the advantages of convenience and 
immediacy for older people as well as, normally, being free and involving a pleasant 
social encounter. In addition, there are also in existence commercial examples of 
e-skills intergenerational teaching/learning. For example, students from Tallinn 
Secondary School No. 21 have established a student company, which offers private 
computer lessons for older people. Certainly this phenomenon – tuition in internet 
skills of older by younger people– does address what has been called “a deficit of 
young adults in the networks of older people” (studies by Uhlenberg and de Jong 
Gierveld, cited in Phillipson, 2010). Nevertheless, not much is known at the present 
time about the actual process and educational value of this type of intergenerational 
teaching/learning. There is a need for detailed research into the processes involved.

We need to ask whether young “soft experts”, untrained as tutors of older learners, 
are able to manage the learning process in ways that really enhance older learners’ 
e-skills and increase their confidence, perceived well-being and mental health. The first 
question to ask is how they select the subject matter that introduces the possibilities of 
the Internet. Studies have shown that success in learning depends on the learning topic, 
particularly for older learners (Aldridge & Tuckett, 2007; Duay & Bryan, 2008; Baringer, 
Kundrat & Nussbaum, 2008). Older learners’ educational needs generally, and their 
learning needs more specifically, have been examined from a number of theoretical 
perspectives (see for example, Withnall & Percy 1994, Cusack, 2000, Gladdish, 2010, 
Phillipson, 2000). Formosa (2002) claims that “... it is very difficult for younger people 
to be aware of the exact needs and preferences of older people, considering that 
they possess different generational and cohort experiences.” Consequently, the 
decision-making process with regard to the content of Internet learning is one of the 
key challenges in intergenerational learning conducted by a young tutor. 
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Although information is available about the general preferences of older people 
in using the Internet (Tambaum, 2010; Hernández-Encuentra & Gómez-Zúñiga, 
2009; Carpenter & Buday, 2007; Vuori & Holmlund-Rytkönen, 2005), the problem of 
defining and fulfilling their individual learning needs has not been studied to the same 
degree. Researching this problem is difficult because the cohort of older learners 
is heterogeneous and differs in terms of experience and lifestyles, both between 
and within birth cohorts (Baringer et al., 2008; Findsen & Formosa, 2011, p.105; 
Phillipson, 2013, p.80). Glendenning & Battersby, (1990), furthermore, argue that 
according to the principles of critical educational gerontology, older learners need 
to be involved in defining their learning topics and the tutor needs to support this 
process, taking into account the prior experience of the learner (cf. Cody et al., 1999; 
Findsen, 2005). Supporting the learners’ initiative is a general basic principle of older 
adult teaching (Baringer et al., 2008; Xie, 2007) and the availability of support is one 
of the key factors in the acceptance of technology by older adults (Wang, 2011).

Taking into account the speed at which new technologies are emerging, the 
role of the younger generation in supporting older people in acquiring e-skills 
is expected to grow in the future. Therefore, more knowledge about this type of 
intergenerational learning and teaching is necessary – “While practitioners need 
a common ‘knowledge foundation’ (a rationale) for intergenerational activities, the 
possibility that such practice may require specific methodological approaches has 
to be accepted” (Findsen & Formosa, 2011, p. 182).

Objectives

The pilot study presented here focuses on the problems of the selection of both 
learning themes and topics in the initial computer-training of older learners by 
teenage tutors. Themes are defined as web pages or functionalities, which require 
their own address or application details to be entered (e.g. Internet bank or Skype). 
Topics consist of different operations or tasks practised separately, e.g. how to 
check a bank balance or how to make the “window” larger. 

The discussion above suggested that older learners needs to be involved in defining 
their (Internet) learning topics, and (young) tutors need to support this process 
taking into account, (older) learners’ prior individual (life) experience. Consequently, 
the following research questions arose naturally as the foundation of this study:

1. Who takes the initiative in selecting themes and topics for acquiring Internet 
skills and by what process? 

2. In cases where the young tutor is provided with a basic programme or 
handbook of Internet learning, to what extent does the use of this influence 
the learning-tutoring interaction?   

3. In cases where the topic is unfamiliar to the tutor, how does the young tutor 
tend to behave when the older learner wishes to cover an unfamiliar topic on 
the Internet? 
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Research method

Since intergenerational learning processes have been the subject of limited 
research, we needed to explore this phenomenon in depth, in its natural context, 
to gather some basic understandings. The research design of the pilot study was 
based on four training sessions, each consisting of a two-hour lesson. There were 
two participants involved in each training session – a teenage tutor (hereafter 
called tutor) and an older learner (hereafter called learner) working jointly on one 
computer (it should be noted that one of the learners was middle-aged as a base 
of comparison for the pilot study). The participants were chosen randomly from 
those who expressed interest in attending. The snowball method had been used for 
distributing information about the training sessions. 

The tutors and learners did not previously know each other. The training sessions 
– denoted by A, B, C, D with the participants also referred to as Pairs A, B, C and D – 
were carried out during one academic year. Profiles of the participants are contained 
in Table 1. All tutors were female and there were three female learners and one male 
learner. The tutor in Pair A performed the training activities as a part of her required 
studies at school; other tutors participated purely because of their personal interest. 

Table 1: Participants’ profiles

Pair A Pair B Pair C Pair D

Gender and age of the 
teenage tutor

Female 
19 years

Female
14 years

Female
15 years

Female
14 years

Gender and age of the 
elderly learner

Female
78 years

Female
40 years

Female
76 years

Male
78 years

Motivation of the 
teenage tutor

Obligatory -  
part of the 
studies

Free will    (just 
interested)

Friend invited Free will    
(just interested)

Teenage tutor’s 
experience with older 
people

Minimal Long-distance 
communication  
with 
grandparents 

Close 
communication 
with 
grandparents in 
the same town

Long-distance 
communication 
with 
grandparents 

Level of the older 
learner’s computer 
skills

Has received 
help from 
daughter

Has seen how 
others use the 
computer

No experience Has received 
help from family 
members

Motivation of the older 
learner

Wants to further 
develop skills

Has wanted to 
acquire skills 
for a long time

Free will, 
but has 
experienced 
pressure by the 
family 

Wants to 
acquire skills 
due a to recent 
computer 
purchase

The older learner’s 
education

Higher Vocational Higher Higher 

Study environment Computer lab Learner’s home Learner’s home Learner’s home 
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The participants had been assured previously that they were completely free to 
decide on the content and methods of the interaction with their older learner. The 
tutors were not given any prior advice or briefing on either teaching internet skills or 
teaching older adults. This was so that the training sessions in the pilot study would 
be similar to those which naturally occur in the community when teenagers are called 
upon to teach internet skills to older people. However, an example of a possible, 
openly available, tutorial programme and materials was made available to the tutors 
in the form of the adapted Estonian translation “Lähme koos internetti avastama” of 
the “Handbook to Surf the Internet” (Collinassi, G., Musi, A., Lavalle B., Galmozzi, M., 
2009 : hereafter called the handbook) developed in the Grandparents & Grandchildren 
project. The handbook covers the following topics: basic components of a computer, 
using a mouse, Windows operating system, browsers, Internet search engines, 
e-mail, Skype, and different online services such as ticket purchasing, e-shopping and 
e-banking (op.cit.). It was made clear that following the handbook was not obligatory 
and that tutors were free to design the training process themselves.

All the training sessions were recorded using two synchronised video cameras – one 
recording the tutor and learner, and the other recording the computer screen. Using 
video recordings allowed the authors to view the lessons several times subsequently, 
to make transcripts and to perform an in-depth analysis of the involvement of the 
participants. However, in spite of the obvious advantages, video research has one 
major disadvantage as well – it is very labour intensive. “If we want to do a detailed 
analysis on days or months worth of tapes, it could take years, perhaps more years 
than mere mortals have.” (Lemke, 2007, p. 44). Therefore, it was decided to limit the 
number of training sessions to be analysed to four. 

At the beginning of the first lesson, the participants were introduced to each other 
and – while the equipment was set up – they had some time for conversation, 
usually about the learner’s prior experience and the reasons for participating in 
the training. After the video cameras were set up and started, the tutor and learner 
were left alone.The fact that the participants in the study did not previously know 
each other – and therefore did not have any background information about each 
other – allowed us to assume the low probability that there would be unrecorded, 
hidden information related to the current purpose. For data triangulation purposes, 
a semi-structured interview was carried out directly after the training, separately 
with both participants. Interviews were conducted for collecting data about the 
participants’ personal evaluation of the process, mistakes, inner fears, expectations 
and level of satisfaction. At a later stage, the stimulated recall method (SRM) was 
used individually with the participants to discuss some questionable sections on the 
videos, and for determination of the tutor’s familiarity with the topics proposed by 
the learners. The participants had been previously assured that the video material 
would only be used for scientific purposes. All participants signed the Consent 
Form, including parents of the participants who were under18 years of age. 

Altogether, researchers analysed 6.8 hours of video recordings using ELAN video 
annotation and analysis software. Initially, the content of each video recording was 
divided into two types of sections: (a) defining the learning topics and moments 
of topic changes and (b) learning activities on selected topics. The subsequent 
analysis focused on section (a). 
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Based on the research questions discussed above, five indicators were identified: 

1)  Who was the initiator of topic change? (for Research Question 1), 

2)  What were the themes and topics selected for learning? (for Research Question 3),

3)  What were the reasons for defining a new topic? (for Research Questions 1 and 3), 

4)  What was the communication method used for defining the topic? (for Research 
Questions 1 and 3) 

5)  What was the result of the learning process for each theme or topic selected? 
Results were rated ‘Failed’ or ‘Successful’. The rating ‘Failed’ was used only if 
the explicitly stated intended outcome was clearly not reached. (for Research 
Question 2).

On the basis of the initial content analysis of the video material, the interviews and 
the implementation of SRM values, four types of reasons emerged to explain how a 
new topic was found (indicators 3 and 4). They were:

* Logical continuation of the previous activity

* Following the handbook

* Solving the situation that had developed (e.g. “you happen to be at the 
bottom of the screen – so let’s learn how to scroll the screen”)

* Realising an intended plan. 

Also, four types of topic-specific communication methods emerged (indicator 4): 

* Supportive dialogue

* Formal dialogue

* Command

* Explanation

A dialogue was considered supportive if it was an exchange of logically related 
topical sentences leading to the selection of a new topic. It was considered formal 
if only consent by the partner was expected instead of active contribution to the 
selection of a topic - for example, exchange of utterances of politeness where 
the tutor’s aim was simply to get a nod from the learner. The dialogue was also 
considered formal if its outcome was different to what the learner had planned or 
chosen, as in the following dialogue of Pair A that initiated reading a newspaper:

The tutor: But if you take another subject, let’s say you’re interested in....

The learner: Faculties.

The tutor: Yes or for example … if you take some magazines or something 
you want to read in some newspapers.
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Commands involve “teacher-learner exchanges where the instructor progresses 
through information step-by-step while providing explicit, verbal summaries 
accompanied by demonstrations for each new behaviour” and this is an “explicit, 
highly controlled form of instruction” as Wood et al. (2010 p. 837) described it. 
Explanation means that the tutor gave a thorough explanation about the topic 
before it was selected. 

Findings

The following is a separate discussion of each training session. The statistical data 
about these training sessions are presented in Tables 2–5.

Pair A

This programme was completed in 36 minutes. The learner did not have any questions 
and did not express any theme of interest when she came to the training session. 
Both participants presumed that the training should follow the programme given in 
the handbook and most of the tutor’s initiatives were based on the handbook. As long 
as the tutor followed the manual, the learner was not given opportunities to propose 
topics for consideration. On three occasions the dialogue was formal, and the tutor 
ignored the proposal of the learner (see Table 2). However, the tutor accepted search 
words proposed by the learner even if these were obviously too general for getting a 
reasonable result (e.g. “animals”). Once the tutor believed that the manual had been 
covered, she no longer argued against any of the ideas the learner proposed and the 
communication between the two became more like a dialogue.

The general quality of tutoring was very low: the expected outcome was not reached 
in ten topics, five of which were learner-proposed (more than half of the learner-
proposed topics). 

For example, information was not found because search words were too general. 
The learner also refused to continue with a new topic without closing all the currently 
open web pages and demanded that they start “from the beginning”: 

The learner (on the web page of Tallinn University): I’ll send this 
university - I’ll send it away. But how do I send it away? I don’t want to 
search here anymore and it is impossible to click here (x-icon on the 
right up corner of the screen) because then everything will go away. 
Am I right? 
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Table 2: Data that characterize training A  

Pair B

This was the only pair with a middle-aged learner. During the two-hour session,  
Pair B discussed the greatest number of topics – a total of 31 (see Table 3). They did 
not presume that the training should follow the programme given in the handbook. 
The learner was interested in covering the Internet banking topic. 

Learner B was quite focused and definite, differing in this sense from all other 
learners. For example, when it was suggested by the tutor that the pair look at 
photographs, the learner immediately opted to look at photographs of Mytofest, an 
event she had once visited:

The learner: What else would interest me here? Nothing interests me …

The tutor: Then we could look … for example. What else did I think of? 
… (long pause) So, earlier I was thinking what else would be necessary. 
Looking at some photos, for example?

The learner: Yes, that’s fine.

PAIR A Themes coveted Topics covered

Number of 
themes and 
topics

Themes
Tutor’s 
ideas

Learner’s 
ideas Changes Failures Non-failures

6 4 2 19+8=27 10 17

The initiator’s  
method of  
defining the topic

The reason of defining the topic (number of initiatives)
Total  

initiatives

TUTOR
Logical 

continuation
Handbook Situation Plan 21

Supportive 
dialogue

3 3 1 0 7

Formal dialogue 0 3 0 0 3

Command 4 3 1 0 8

Explanation 1 2 0 0 3

LEARNER
Logical 

continuation
Handbook Situation Plan 6

Supportive  
dialogue

3 0 1 0 4

Command 0 0 2 0 2
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The tutor: (enters Google) this is a place where you can find everything. 
So, here you get common things, you write and then search, OK? For 
example, you can look for photos. You can also translate in Google, like 
this, you enter a text in Estonian and it translates it into English and then 
there are other things …

The learner: Let’s look for photos. Let’s look at photos from Mytofest.

The tutor: Right!

The desired outcome was not reached in only four cases (13 per cent of the topics). 
All the failures concerned a search task, one of which was learner-initiated (a certain 
jewellery designer).

The topic of Internet banking, proposed by the learner, was unfamiliar to the tutor. 
Nevertheless, the tutor did not refuse to attempt these bank-related sub-topics; she 
relied on her intuition and succeeded. 

Table 3: Data that characterize training B

PAIR B Themes coveted Topics covered

Number of 
themes and 
topics

Themes
Tutor’s 

proposed
Learner’s 
proposed Changes Failures Non-failures

9 8 1 17+14=31 4 27

The initiator’s  
method of  
defining the topic

The reason of defining the topic (number of initiatives)
Total  

initiatives

TUTOR
Logical 

continuation
Handbook Situation Plan 21

Supportive 
dialogue

5 2 3 0 10

Formal dialogue 1 0 0 0 1

Command 7 1 1 0 9

Explanation 1 0 0 0 1

LEARNER
Logical 

continuation
Handbook Situation Plan 10

Supportive  
dialogue

3 0 2 1 6

Command 3 0 1 0 4
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Pair C

Initially, this pair followed the handbook and subsequently had great difficulty in 
defining the topics. The pair considered 25 topics during two hours (see Table 4). A 
total of 21 minutes was spent on just deciding upon a new topic – there were long 
intervals of silence, with evident frustration. At the point at which all the topics listed 
in the handbook had been discussed, the learner took the initiative while the tutor 
became rather passive, similar to the situation which occurred with Pair A. During 
the second half of the lesson, the learner proposed even more topics than the tutor. 
However, many of them were repetitions, which overall formed 32 per cent of the 
total time in the second half.

The number of supportive dialogues and the number of commands were almost 
equal on both sides. The learner made direct requests without any dialogue each 
time she wanted to ‘move back’ (click the ‘Back’ icon) after the topic was completed. 
The need to return to the main page was like a ritual to finish the given topic and the 
learner demanded it in an authoritarian manner. In addition, the learner considered 
information on how to eliminate unintended actions as being very important, for 
example, how to deselect a paragraph which was selected with an involuntary 
movement of the mouse. 

The handbook was followed only during the first half of the lesson but even then 
the tutor introduced new topics rather illogically without any apparent reason and 
without explaining why or in which situation the learner could use them. 

The tutor: But wait. I’ll explain another thing to you. The left-hand box of 
the three boxes here (indicates the boxes in the upper right-hand corner 
of the screen).

The learner: Yes?

The tutor: The one with the line. When you click it, it goes down here.

Selection of topics became more logical during the second half of the training when 
the tutor decided that the handbook programme had been covered. The learner 
proposed four out of six topics, the handling of which failed, including a digital 
recipe that the learner was already interested in prior to the lesson. 
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Table 4: Data that characterize training C

Pair D

Pair D considered a total of 24 topics (see Table 5). The learner proposed three 
themes he thought would be useful for him (e-mail, search for services of Ministry of 
Justice, Skype). The tutor did not insist on following the handbook – the selection of 
each topic was rather a logical consequence of preceding activities. 

Most of the topics for this pair were defined in a dialogue while the form of dialogue 
was used only in about half of the cases in other pairs. Commands were used 
during the final third of the training, mainly when discussing how to use Skype, a 
topic that was unfamiliar to the tutor. In this situation the tutor was rather proactive 
and became familiar with the Skype environment during the course of practical 
activities and gave the learner commands to follow. 

PAIR C Themes coveted Topics covered

Number of 
themes and 
topics

Themes
Tutor’s 

proposed
Learner’s 
proposed Changes Failures Non-failures

8 7 1 14+11=25 6 19

The initiator’s  
method of  
defining the topic

The reason of defining the topic (number of initiatives)
Total  

initiatives

TUTOR
Logical 

continuation
Handbook Situation Plan 17

Supportive 
dialogue

5 2 1 0 8

Formal dialogue 0 0 0 0 0

Command 1 5 3 0 9

Explanation 0 0 0 0 0

LEARNER
Logical 

continuation
Handbook Situation Plan 8

Supportive  
dialogue

2 0 2 0 4

Command 1 0 3 0 4
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The work of this pair was very successful: the percentage of failures being 17 per 
cent with no failure occurring during the second part of the lesson. Three of the four 
failures were due to the fact that the tutor was not familiar with the topic, and in one 
case the tutor overrated the learner’s abilities (the learner failed to enter the correct 
password, which resulted in blocking the system for 15 minutes). 

If the topic was not familiar to the tutor she was quite ready to become familiar with 
it. The tutor succeeded in using web services (Skype and an uncommon e-mail 
application) but had difficulty with a web search. Unexpectedly for the tutor, the 
learner wanted to “clean up” after himself on two occasions. 

Table 5: Data that characterize training D

PAIR D Themes coveted Topics covered

Number of 
themes and 
topics

Themes
Tutor’s 

proposed
Learner’s 
proposed Changes Failures Non-failures

3 0 3 14+10=24 4 20

The initiator’s  
method of  
defining the topic

The reason of defining the topic (number of initiatives)
Total  

initiatives

TUTOR
Logical 

continuation
Handbook Situation Plan 16

Supportive 
dialogue

8 0 2 0 10

Formal dialogue 0 0 0 0 0

Command 5 0 0 0 5

Explanation 0 0 1 0 1

LEARNER
Logical 

continuation
Handbook Situation Plan 8

Supportive  
dialogue

7 0 1 0 8

Command 0 0 0 0 0
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Discussion

Research Question 1a: Who takes the initiative in selecting themes and topics 
for acquiring Internet skills?

The older learners were generally less ready to initiate a discussion of new topics 
than were the tutors. They were quite passive in proposing themes to study, 
especially if the young tutors presumed that they should follow the handbook. The 
number of themes pre-planned by learners was only 5 out of 26 (there were 7 themes 
proposed by learners but the themes proposed by the learner A was not pre-planned 
and arose in the learning process). This result is marginal, taking into account 
that all learners were motivated to come and participate in the computer lessons. 
The ratio between the topics proposed by learners versus tutors was 34/75. This 
seems to indicate that, in this context, these older learners did not feel empowered 
to determine their own needs and interests for learning as recommended in the 
literature (e.g. in Cusack, 2000; Gladdish, 2010; Moody, 1988).

According to Withnall (2000), the creation of learning opportunities by older 
learners themselves is at least as important as having teachers create them on their 
behalf. But,in general, older non-users of the Internet may lack the foundations on 
which to build further learning. If they are going to be empowered in this respect  
(c.f. Baringer et al., 2008; Xie, 2007), the young tutors need to know how to create 
a prior “knowledge foundation” (Findsen & Formosa, 2011) common to both. They 
need to possess the techniques for exploring areas of particular interest, and the 
everyday routines of the older learner, in order to introduce the possibilities of Internet 
use which are the most relevant.

Research Question 1b: What process is used for selecting themes and topics 
for acquiring Internet skills?

We can see from Tables 2–5 that the processes of ‘logically continuing the previous 
topic’ and ‘following the handbook’ were those predominantly used in the selection 
of topics. The fact that there were only a few cases of ‘solving a situation’ which 
arose can be interpreted as either the inability of a young tutor to recognise and use 
such situations in the teaching/learning process process or the fact that only a few 
learning episodes resulted in a situation that needed a solution. It should be noted 
that only two out of five themes pre-planned by the learners were actually dealt with 
in a planned way. Selection of topics was accompanied by a thorough explanation 
rarely (in only 5 out of 107 cases). In the interviews older learners said that they 
missed these explanations, which would have given them a bigger picture and an 
understanding of cause-and-effect relationships. Such comments concur with the 
findings described by Cohen (2006), which refer to the need for broader and more 
complex understandings in later life. Moreover, humanist approaches to learning in 
later life emphasise that when older people learn, they should be offered meaningful 
explanations and pragmatic skills, not facts alone (Moody, 1988; Phillipson, 2000).
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A new topic only emerged as a result of dialogue in about half of the cases. 
Tutors tended to use commands instead of dialogue in cases where the theme 
was unfamiliar and s/he had to rely on intuition (internet banking, Skype). Older 
learners tended to use commands in cases where he/she considered the topic to be 
important but the tutor did not (e.g. erasing the traces of previous activities, going 
to the home page before starting a new topic). Both of these two types of situation 
may have contained positive stress connected with self-mobilization which explains 
the absence of dialogue

Research Question 2: To what extent does a recommended, predefined 
programme or handbook influence the process of learner/tutor interaction? 

Two pairs – A and C – followed the handbook. They did it very quickly, in an illogical and 
superficial way, and there was less dialogue between the participants. An example:

The tutor: Let’s see (checks the book) I was supposed to teach you Internet 
skills today. Then I was supposed to teach you how to use the white box 
(shows) when you write something in it, how to get something from here 
and then go to the Internet where something is. Have I done it now?

The learner: Well, I think that I would say I don’t know it all by heart. But now 
I can write with the help of it. Or can I...?

The tutor: Well. But you got a little overview. 

The learner: Sure. A little one, definitely – Definitely a little one! 

In addition, in cases in which the tutor did follow the handbook there was a greater 
number of failures compared to those cases in which the handbook was not followed. 
Moreover, the tutor lost direction after the topics of the handbook were covered – she 
became more passive and the learner had to take the initiative. All these cases point 
to the need for further investigation into whether there is a potential negative effect of 
using a handbook in this kind of intergenerational learning. The principles of critical 
educational gerontology seem not to leave much room for the use of handbooks.

Research Question 3: What topics are unfamiliar and how does the young tutor 
tend to behave in cases in which the topic is unfamiliar? 

In about a quarter of the topics, the expected outcome was not achieved. Most of 
these topics were unfamiliar to the tutor, which confirms the importance of dealing with 
the question of unfamiliar topics. An unfamiliar topic that did not lead to a satisfactory 
outcome was that of Internet search. In such a topic a satisfactory outcome can 
hardly be expected if the basic concepts and key words of the topic are not known.

The second group of actions which were unfamiliar and caused confusion for young 
tutors was what can be called” irrelevant behaviour” by the older learners – erasing 
the traces of previous activities, going to the home page before starting a new topic, 
closing windows which were not in use etc. It may be that this behaviour can be 
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explained by the reduced perceptual and cognitive abilities of older people (Cohen, 
2006; Morrell et al., 2000; Echt, Morrell & Park, 1998). Older learners may, indeed, 
prefer to reduce the number of unnecessary and distracting elements on the screen.

It is known that the older persons tend to make more mistakes than younger people 
when learning to use computers (Morrell et al., 2000; Elias et al., 1987). The current 
study revealed that older learners themselves are aware of these tendencies and are 
very cautious when taking actions. Such caution seemed odd to the young tutors. 
It was evident that learners were pleased when tutors explained how to correct 
unintended actions such as closing a window that was accidentally opened or 
deselecting a selected text. 

The learner: I accidentally clicked on it. But how do I cancel the click?

The tutor: Then you click somewhere else that doesn’t have anything.

The learner: OK. Well this is something you need to know, because if you 
don’t know how something works you can do things wrong. And like this, it 
is possible to get rid of the wrong action, right?

The young tutors almost always agreed to handle unfamiliar topics – there was 
disagreement about topic choices in only two cases. The interviews carried out with 
the tutors after the training sessions revealed two main reasons on the tutor’s side for 
this agreement: i) respect of young tutors toward older learners and ii) tutors feeling an 
obligation to know everything. The following interview extract was very characteristic:

Question: Have you noticed some gaps in your skills, that there is something 
that you are not able to do or that there is something on the Internet you do 
not understand?

Tutor: Yes, but I did not dare say to her that I didn’t know how to use Internet 
banking … and then I thought – it does not matter – let’s do it. We opened 
it and the user ID was requested and I said that I knew right away that we 
were unable go any further. I was afraid I could not do it, but I still went 
there. I did not even mention that I couldn’t do it at the beginning. 

This research confirms the findings of McCann et al. (2005) who suggested that 
young adults are normally deferential towards older people who do not belong to 
the family. For a task involving an Internet search, this deferential attitude could 
make the young tutor reluctant to demonstrate the new technology, especially if it 
involves personal issues that affect the learner (Wang, 2011). 

Other issues

It was noticed that the pair with the middle-aged learner worked more effectively 
than other learners in terms of the number of topics covered and the number of non-
failures. This pair was also noted for developing more concrete search tasks. On the 
other hand, there were fewer themes proposed by the learner when compared with 
Pair D, which was also rather successful.
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It is interesting to contrast tutors’ fear of making mistakes with the older learners’ 
confidence in them, despite the relatively large amount of failures in achieving 
expected outcomes. This confidence was revealed in interviews:

Question Researcher: Is the child doing well enough as a tutor?

Older learner: Yes, she is doing well; she explains and knows the topics.

The following section from the interview with the learner A confirms the same point:

… When I got the cell-phone as a present for my 70th birthday, a young 
boy, perhaps thirteen or fourteen ... Suddenly he sits – pop, pop, pop 
–and plays. I still have not found any games there. One way or another, 
the expectations are always positive. If she (the tutor) comes to teach, 
she can teach. 

Conclusions 

This pilot study discusses problems of defining learning topics in the process of 
intergenerational learning of basic e-skills. The four case studies of intergenerational 
pairs allow us to make the following observations:

(1)  Intergenerational learning related to new technology and conducted by young 
tutors seems to carry the risk of disempowerment of older learners especially 
if some e-skills text or handbook is used. These studies suggested that use of 
an e-skills handbook during the tutoring process increased the risks of illogical 
and superficial conduct of the learning process and of making more mistakes, 
as well as suppressing supportive dialogue between the tutor and learner.

(2) Young tutors often did not realise that not only technical skills should be taught –  
their tutoring should be accompanied with thorough explanations about the 
purpose of actions, reasons for tasks and cause-and-effect relations. 

(3)  Young tutors do not necessarily understand that, when teaching older adults, 
they should take note of age-related perceptual and cognitive aspects such 
as the need to keep as little “noise” as possible on the screen. 

(4)  Young tutors may not realise the need to be prepare themselves for a tutoring 
session with an older learner – for example to find out about the topics which 
they might be interested in and to prepare unfamiliar topics – especially in 
connection with Internet searches

These observations may seem obvious to educators but are not so obvious to 
teenagers. 

Given that much basic e-skills intergenerational tutoring of older adults by younger 
people will happen spontaneously in the community, and that advice or training 
on how to do this tutoring will not be available to young tutors and may not be 
acceptable if it were, it is worth considering what kind of responses to these 
observations are possible. We conclude by suggesting that there is room for both 
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popular publications and more research. Publications and internet sites could 
usefully advise young people on this sort of intergenerational tutoring, In particular, 
they could contain: 

•	 a	questionnaire	for	identifying	the	interests,	habits	and	everyday	routines	of	
older learners so that their personal preferences might be anticipated and 
prepared for;

•	 procedures	 to	 be	 followed	 when	 seeking	 to	 reduce	 the	 perceptual	 and	
cognitive load of older learners during the learning process.

The study does seem to imply that fertile areas remain for further investigation in this 
area of work. Particularly suggested by this pilot study are the questions: 

•	 What	methods	are	effective	for	using	a	prepared	programme	or	handbook	in	
e-skills intergenerational learning?

•	 How	would	prior	training	or	preparation	of	older	learners	about	intergenerational	
learning affect the process of selecting learning topics?
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Abstract

This study analyses how teenaged instructors paired with older learners make use of

scaffolding. Video data were categorised according to 15 types of direct scaffolding

tactics, indirect scaffolding, and unused scaffolding opportunities. The results show

that a teenager who is unprepared for the role of an instructor of Internet skills for

older person uses scaffolding tactics, but does so inconsistently, and the gradual appear-

ance of fading of non-scaffolding tactics is relatively modest. Some possible reasons why

scaffolding is not used, as well as the implications of spontaneous scaffolding are

discussed.

Keywords

Older people learning, intergenerational learning, naturalistic tutoring, teenaged

tutors, scaffolding, Internet skills

Introduction

In EU27 countries only 55% of people aged 55–64 and 31% of those 65–74 have
the skills required to use the Internet (Eurostat, 2012a). These figures are increasing
(Statistics Estonia, 2015) not because of training but due to demographic processes.
Regardless of the fact that Estonia is the country closest to becoming a digital
society as pointed by the World Bank (2016), 43% of people aged 55–64, 72% of
those 65–74, and 90% of those 75 and older do not use the Internet on a regular
basis (Tambaum, 2016). The main reason is a lack of skills (Tambaum, 2016).

In the EU life expectancy at age 65 is 19.6 years on average (Eurostat, 2012b). If
older people do not acquire basic skills in information technology, the society faces
decades of contending with a large proportion of the population remaining outside
of an important flow of information and lacking the ability to use online services.
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This also limits older people’s opportunities to influence society (Findsen, 2006).
The situation is called the ‘grey digital divide’, which is related to the ‘grey social
divide’ (Millward, 2003). The positive impact of computer and Internet use on the
development (Chaffin & Harlow, 2005), quality of life (Naumanen & Tukiainen,
2010), and self-rated health (McNair, 2012) of older people has been proven. The
capability to use computers and information technology can affect motivation and
ability for self-learning (Wang, 2016), a lack of computer skills may affect older
people’s sense of security (Morris, Goodman, & Brading, 2007).

According to van Deursen and Helsper (2015), surroundings that facilitate the use
of the Internet are not sufficient to arouse senior Internet non-users’ interest or to
increase their ability to use it. It has been found that older people do not get enough
benefit from computer courses (Xie, 2007) and would rather acquire their computer
skills through self-study and informal assistance (Eurostat, 2012a). They tend to
prefer their ‘significant others’ (Selwyn, Gorard, & Furlong, 2006) or ‘soft experts’
(Pruulmann-Vengerfeldt & Kalvet, 2008) as teachers. Therefore, non-professionals in
terms of teaching have an important role to play in technology training for adults.

Academia has recognised the wide availability and importance of non-formal
education (e.g. Avis, Fisher, & Thompson, 2015). The term ‘naturalistic tutoring’
was developed to describe someone who has knowledge of a particular subject but
is not trained in tutoring (Chi, Siler, Jeong, Yamauchi, & Hausmann, 2001;
Graesser, Person, & Magliano, 1995). With regard to computer training, the role
of the ‘significant other’ is played, among others, by children and adolescents.
There are many examples of teenagers acting as tutors. A project implemented
at a school in Olympia (Washington) in which students advised teachers on the
use of information technology tools is widely cited (Strom & Strom, 2011).
A Home Net research project describes the decisive role of children in solving
computer-related issues at home (Kraut et al., 2006 as cited in Strom and Strom
(2011)). In Europe the long-term project Grandparents & Grandchildren is well
known, and in Estonia students have established companies that offer support to
older people who are receiving computer training.

Dewey’s understanding of education as a process of supplying the conditions
which insure growth, or adequacy of life, irrespective of age (Dewey, 1995, p. 100)
implies the need to offer opportunities for young people to cooperate with older
people. How else could a young person acquire the wherewithal to interpret his or
her future stages of life, the stimulus for personal lifelong learning, and a basis for
understanding all the members of society? Rogoff, who in her early surveys exam-
ined teaching strategies used by children in the role of an instructor (Ellis & Rogoff,
1982), introduces the processes of ‘observing and pitching in’ as opportunities for
the child to learn to contribute as an equal member to the activities of the family
and the community (Rogoff, 2014). These aspects are also present in the definition
of intergenerational learning as a process through which individuals of all ages
acquire skills and knowledge, as well as attitudes and values, from daily experience,
all available resources, and the influences in their own ‘life worlds’ (FIM-
NewLearning, 2008).
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Selwyn et al. (2006) have pointed out that ‘family-directed’ informal learning
might not be efficient or empowering for the learner. The tutor is of key import-
ance to older people’s successful learning (Duay & Bryan, 2008) and technology
needs to be introduced into the lives of older people judiciously (Dickinson &
Gregor, 2006). However, little research has been done on the subject of children’s
tutoring adults. Strom and Strom (2011, 2012) and Tambaum and Normak
(2014) are among the few to have examined the phenomenon of teenagers’ tutor-
ing adult learners.

Guidelines prepared for children as tutors in projects such as Grandparents &
Grandchildren, Generation YES, Cyber-Seniors, etc. tend to contain superficial
instructions that introduce the content of learning and principles of communication
(e.g. provide feedback), with mention of those that relate to the age difference
between the two parties (e.g. behave calmly). Czaja and Lee (2007) point out
that there is limited data available on the best ways of instructing older adults in
technology-based tasks, that there are only general guidelines regarding the design
of training programmes for older adults, and that these guidelines do not indicate
what type of teaching techniques are best suited for a particular task, technology,
or application. Strom and Strom (2012) recognise a clear need to help teenagers
acquire the attributes of good teachers. They have drawn up guidelines for teenage
tutors; however, most of their suggestions are related to principles of communica-
tion. The only strategic recommendation they offer is that the tutor should
‘implement strategy which allows adult learners to observe and understand a
series of actions for doing task’.

In our opinion, this advice is not sufficient to enable a teenager to be a good
teacher for older learners. On the one hand, it has been shown that children as
young as three and a half years are able to teach (Strauss, Ziv, & Stein, 2002),
which supports the argument by some psychologists that teaching may be a natural
cognition (Strauss et al., 2002). On the other hand, the behaviour of teenagers
acting as tutors is likely to be influenced by their school experience, and the pattern
may not be good. Studies of teaching strategies applied in schools are mostly crit-
ical of them (Moseley et al., 2004 as cited in Hattie (2012) and Millican and
Bourner (2014)). Schools tend not to provide children with examples of effective
tutoring because they are focused on transmitting knowledge rather than on learn-
ing (Hattie, 2012).

This study proposes scaffolding for teaching older learners to use the Internet. It
has been shown that learners prefer instructional support based on scaffolding
rather than direct instruction or a combination of instructional approaches
(Wood, Lanuza, Baciu, MacKenzie, & Nosko, 2010). In addition, since the struc-
ture of current Internet sites should be intuitively navigable by users, the tutor is
able to focus on supporting the learner’s independent investigation rather than
explaining and demonstrating during the tutoring session. De Guerrero and
Villamil (2000) have noted that scaffolding can be an intuitive activity that involves
a high degree of skill and fine-tuning on the part of the tutor. This study aims to
find out whether and to what extent teenaged tutors need training to implement
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scaffolding and makes some recommendations concerning the content of their pre-
paratory training.

Theoretical background

The aim of learning Internet skills in a face-to-face situation is to achieve observ-
able change in the learner’s behaviour. Teacher-initiated direct instruction would
follow the behaviourist approach (Orlich, Harder, Callahan, Trevisan, & Brown,
2013), whereby knowledge is transferred from teacher to learner. According to
Dewey, learning can only be centred on the learner and occurs via interaction,
because ‘knowledge is acquired experimentally and iteratively’ (Amin &
Cohendet, 2004). Vygotsky expanded Dewey’s concept of learner-centred instruc-
tion into an approach based on the learner’s level of development. The latter
conforms to the principles of educational gerontology particularly well; for exam-
ple, Percy (1990) has expressed that older people learning ‘is essentially a matter of
personal quest. Learners begin from where they are . . .’. The technical expression of
Vygotsky’s approach to instruction is scaffolding, which was first described by
Wood, Bruner, and Ross (1976).

Various authors perceive the position of scaffolding in the individual instruc-
tional process differently. Berk and Winsler (1995) and Lidz (1991) have described
scaffolding as an artful ‘dance’ ‘in which both participants must read and anticipate
each other’s movements so that no one loses a step’. Several references refer to
scaffolding as a general form of modelling, coaching, or providing guidance and
reminders (Collins et al., 1989; Davis & Miyake, 2004 as cited in Goldman (2009)).
According to Graesser et al. (1995) scaffolding is one segment of a typical tutoring
dialogue that consists of five parts: asking questions, providing answers, giving
feedback, scaffolding in a successive series of exchanges (usually 5–10 turns), and
gauging understanding. Masters (2008) considers scaffolding to be the last phase of
tutoring, preceded by phases of instruction and facilitation.

While the descriptions of scaffolding vary to a certain extent, all the authors
agree that one of its distinguishing features is fading or a gradual decrease in direct
instruction as the learner progresses (e.g. Goldman, 2009; Wood et al., 1976). Such
fading makes scaffolding a complex and multifaceted strategy for supporting the
development and growth of a learner.

Scaffolding has been developed as a structural instructional principle in the
context of e-learning over the last few decades (e.g. Kochakorjarupong, 2007;
Pata, Lehtinen, & Sarapuu, 2006). Studies have been conducted in classrooms
(Fox, 1993), group work environments (Pata, Sarapuu, & Archee, 2005), and
peer collaboration (Topping, 2005). It has been found that scaffolding is a key
aspect of children’s learning to use computers (Yelland & Masters, 2007). We
are not aware of any study dedicated to teenagers’ use of scaffolding for tutoring
adults in computer use.

Although scaffolding is considered an efficient and preferred strategy to support
learning, Masters (2008) comments that it is not always possible to apply it.
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Vygotsky’s idea of tool-mediated interaction proposes that tools shape practice
(Sawchuk, 2003), and, therefore, that the particular computer and Internet appli-
cation used by the tutor and learner can also influence the instructional process,
and need to be taken into account.

In order to accurately measure the occurrence of intuitive scaffolding as a tutor-
ing strategy in a natural tutoring process, it is necessary to distinguish scaffolding
from other techniques of instructing–learning interaction. Chi et al. (2001) have
developed a list of 15 scaffolding tactics for that purpose. These tactics are used as
the methodological basis of our study.

Research goals and design

This study aims to identify to what extent teenaged tutors who have not received
relevant training use scaffolding in teaching Internet skills to older persons, and
which scaffolding tactics they use. Where scaffolding tactics were used, we investi-
gate the dynamics of fading: to what extent the proportion of non-scaffolding
instructional behaviour gradually decreases and direct and indirect scaffolding
increase during the learning process. Where scaffolding opportunities are not
used or the application of the tactics is inconsistent, we try to determine the rea-
sons. The tutors have been grouped by age in order to ascertain whether their
different educational experience may have had an impact on their natural tutoring
behaviour.

Since ‘otogeny is a multilinear process’ (Valsiner, 1996 as cited in De Guerrero
and Villamil (2000, p. 299)), one path followed in tutoring may yield different
results for different learners, while different paths may lead to a similar result;
therefore, no comparisons with a test group or measures of the participants’
increased ability are presented. Participants confirmed that the results of the tutor-
ing sessions were positive. This statement was the sole indicator in the survey
related to learning results since the study focuses on the tutoring process. The
process rather than the result is presently the object of most academic interest in
learning studies (e.g. from the standpoint of the European Association for
Research on Learning and Instruction) and has also been emphasised in earlier
research (Roscoe & Chi, 2007; Sawchuk, 2003). Chi et al. (2001) have found that
the results of instruction provided on the basis of two different approaches – nat-
uralistic and suppressed – did not differ, but differences in the processes as well as
in learners’ opportunities to take control over their own learning were discernible.
The latter is of key importance to the instruction of older people (Formosa, 2002;
Glendenning & Battersby, 1990).

The microgenetic approach (Wertsch, 1985) was used to analyse the data, by
which moment-to-moment changes in the participants’ behaviour are noted and
examined. De Guerrero and Villamil (2000) have stated that only microgenetic
analysis enables us to associate the learning process with the instruction process.
The research design of the study was based on 14 tutoring sessions. There were two
participants involved in each session – a teenaged tutor (hereinafter the tutor or T)
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and an older learner (hereinafter the learner or L) working together at a single
computer. The snowball method was used for finding older learners. No prior
Internet skills were required of the learners. The author identified young volunteer
tutors by presenting the project task to classes at three schools. The tutors and
learners did not know each other previously, in order to prevent hidden messages
or behaviour that is difficult to interpret on video data. The tutoring sessions took
place over four weeks in the autumn of 2014. The profiles of the participants and
learning subjects are shown in Table 1.

The participants had been assured that they were completely free to decide on
their modes of interaction. The tutors were not given any prior advice or briefing
on teaching Internet skills to older adults. The tutors and learners were asked to
teach/learn one Internet application. The topic of learning was discussed with the
learners some days before the session and indicates the learners’ interest as well as
their subjective evaluation of desired improvements in their Internet skills. The
tutors were informed of the topic, but any preparation was at their discretion.
The topic was also briefly described on a sheet of paper prepared by the author
and handed out at the beginning of the session.

The participants had been told that they were completely free to decide on the
duration of the session. The length of the sessions, which was influenced by the
learning topic, ranged between 17 and 54min. The participants had been promised
that the video material would only be used for scientific purposes, and all of
them signed the Consent Form. The tutoring sessions were recorded using two
synchronised video cameras – one focused on the participants, and the other on
the computer screen. For data triangulation purposes, a questionnaire was
administered separately to the participants directly after the session to obtain
their evaluation of the process and results. At a later stage, the stimulated recall

Table 1. Profiles of the participants and learning subjects.

Learners 14 Tutors 14

Men 4 Men 2

Women 10 Women 12

In their 60s 1 14-year-olds 5

In their 70s 8 15-year-olds 4

In their 80s 5 17-year-olds 5

Computer users 12

Beginners 2

Higher education 12

Secondary Education 2

Topics: Tickets (4), Google; News (2), E-mail (2), Digital authorisation (signature), Download pictures, Print

screen pictures, Public transport, Facebook account.
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method was used individually with the participants to discuss some crucial
sections of the videos. The author analysed a total of 10.2 h of video recordings
using ELAN video annotation and analysis software. The facilities and condi-
tions in the room were mainly determined by the older learners. The tutors were
unfamiliar with both the training room and the particular computer, which
is typical of the situation in which a teenager would normally tutor an older
person in real life.

Coding system

The data coding was based on the categorisation that was used in a study con-
ducted by Chi et al. (2001). Each session was devoted to one topic (a particular web
application, e.g. Ticket Office) and the learning-tutoring process was divided into
tasks (e.g. ‘type address’ for the topic ‘E-mail’ or ‘select seats’ for the topic ‘Ticket
Office’), which were usually repeated in different contexts during the tutoring ses-
sion. Sawchuk (2003) uses the term ‘monotopical interaction’ for a single segment
of talk with one opening. Cues from the context were used to divide the process
into segments. Either the tutor or learner could initiate a new task. Every task
consists of moves, which are described by statements. One statement is ‘equivalent
to a single idea, sometimes sentence length, but not necessarily’ (Chi et al., 2001).
Most tasks involve two moves – the beginning and the reaction – or more than two
moves (see Example 1).

Example 1. Segmentation of the interaction into moves/statements and tasks
and the topic.

The format of the students’ and tutors’ comments was captured in the statement
coding. Each substantive statement was classified as one of the techniques used by
Chi et al. (2001), e.g. explanation, feedback, scaffolding, etc. When the statement
was classified as scaffolding, specification was based on a list of 15 tactics, which
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the present study calls direct scaffolding tactics. The scaffolding technique was sub-
coded as follows:

1. hinting,
2. pumping (stimulating the learner to go further without specific instructions,

e.g. by asking ‘What else?’ or ‘What did we do last time in the same situation?’
3. redirecting the learner,
4. decomposing the task,
5. maintaining goal orientation or reminding the learner of some aspect of the

task,
6. describing the problem in order to orient the learner to the important features,
7. making fill-in-the-blank kinds of requests,
8. initiating the reasoning step,
9. asking a leading question,

10. highlighting critical features,
11. comparing the current problem with a previously solved problem,
12. providing an example,
13. providing physical props,
14. completing the learners’ reasoning step or ‘splicing in’ the correct answer,
15. executing parts of the skill.

Preliminary data analysis showed that young tutors are inclined to dominate by
giving explanations and orders. Vygotsky (1997) has said that the real secret of
education lies in not teaching. Therefore, in addition to visible behavioural tech-
niques, we have added a category that we call indirect scaffolding, which describes
the avoidance of any technique, including direct scaffolding. It describes the moves
in which a tutor monitors a learner’s independent activities until the task has been
accomplished or the learner encounters a problem.

Similarly to the manner in which Chi et al. (2001) coded ‘lost opportunities’, this
study registers situations in which a scaffolding opportunity was not used, which
we term unused scaffolding. These include circumstances in which a tutor assumes
that a learner needs instruction although an earlier activity contradicts that
assumption. For example, the tutor considers a problem encountered by the learner
as too difficult for him or her to solve although the learner already has experience
solving a similar problem during the session. Situations in which a tutor tries to
determine a learner’s existing Internet skills by asking questions are also coded. The
use or non-use of scaffolding tactics is coded for all moves.

Instances of fading, i.e. a decrease in any instruction techniques other than
scaffolding, are calculated as the sum of scaffolding tactics per repetition. It is
likely that the participants repeated the topic more than once for the purpose of
maintaining the learner’s new skills and it is also probable that tasks appear again
during the process of exploring and reiterating the topic. Revisiting a topic or task
can be expected to lead to an improvement in the learner’s skills. Repeating the
topic and reappearing of the task can become an incentive for the tutor to grant the
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learner greater autonomy. In like manner, the occurrence of fading is monitored
over the temporal sequence of the tutoring process.

Results

Repetition of the topic, which is a prerequisite of fading, was used by 12 pairs of
tutors and learners (see Table 2). The median was 4.5 repetitions of the topic for all
pairs, and the maximum was 10 (Ticket Office). In addition to repeating a topic,
which represents a conscious decision of the participants, the tasks that make up
the topics were repeated (e.g. use of the ‘Enter’ key by beginners, use of the ‘Back’
function by experienced learners). Deliberate repetition of tasks for the purpose of
practice was not observed. Tasks were repeated if required by the topic of the lesson
or in response to unsuccessful attempts. The repetitive nature of the tasks created
an opportunity for scaffolding. The general dynamics of scaffolding are shown
by repetition of a topic, as this indicates a conscious decision on the part of the
participants.

Analysis shows that 13 tutors used scaffolding; one only made use of demon-
stration. The quantitative and qualitative indicators of scaffolding presented below
are calculated for the pairs in which scaffolding was used during the session. The
average proportion of direct scaffolding tactics used by the tutor constituted 8% of
all moves (max. 22%, min. 4%). If indirect scaffolding is also taken into account,
the average use of scaffolding tactics increases to 14% of moves (max. 29%, min.
6%). Only two tutors increased the proportion of scaffolding tactics to more than
20% during their final repetition of the topic. When a given task involved typing,
tutors always used indirect scaffolding and intervened only when a learner encoun-
tered a problem (e.g. could not find a letter key). The 17-year-old (hereinafter
older) tutors applied both scaffolding styles more often than the 14–15-year-olds

Table 2. The maximum number of times a topic was explored by

pairs of tutors and learners.

The maximum number of times

a topic was explored Total

Age of the tutor

14–15 17

Once 2 2

2 times

3 times 3 2 1

4 times 2 1 1

5 times 3 2 1

6 times 2 1 1

7 times 1 1

10 times 1 1
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(15.5 and 13.7%, respectively), and the tutor who did not use scaffolding was one
of the 14–15-year-olds (hereinafter younger).

The occurrence of fading is illustrated in Figure 1, which shows the proportion
of scaffolding used in all the topic repetition statements. Up until the fourth repe-
tition, which was reached by nine pairs, the proportion of tutors using scaffolding
exhibited a slight upward trend (7.1–19.7%), and decreased in the fourth to sixth
repetitions. The tutors’ use of scaffolding increased sharply after the seventh repe-
tition of the topic, which was performed by only two pairs.

Figure 2 shows that the use of scaffolding tactics with repeated tasks (which were
unintended repetitions) was inconsistent, but an upward trend can be discerned.
The proportion of scaffolding tactics increased up until the fifth repetition
(6.6–19.5%); however, at the fourth repetition the proportion of unused scaffolding
opportunities also increased. During repetitions 6–8 and 9–11, the proportion of
scaffolding tactics increased, while with repetitions 7–11, the number of missed
opportunities increased as well.

The following observation provides an explanation of why the use of scaffolding
tactics does not always increase with the number of repetitions. Moves were
observed during the interactions of several pairs in which a tutor asked the learner
to perform a recently learned task without the tutor’s intervention (see Example 2).
However, the tutor did not follow the clearly communicated strategy and started to
give instructions as soon as the first problem was encountered (see Example 3).

Example 2 Different tutors express their intention to apply a scaffolding
strategya

a) T: And now we will do it once again but completely without my help
(F76M17)b

b) T: Will you try to open it once more? L: Yes, yes. T: Without my help. L:
(mumbling) How do I open this now. . . (F77N14)

Figure 1. The proportion of tutors’ scaffolding tacticsa and unused scaffolding opportunities

relative to all moves, by topic repetition. aDirect and indirect styles of scaffolding are

combined.
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c) T: You try it now. As soon as you forget something, I’ll have a look. L: Well.
Of course. (F80N17)

aConversations have been translated from Estonian into English.
bThe gender and age of the participants are shown in parentheses – first the

learner and then the tutor (F¼ female; M¼male).

Example 3 Scaffolding is used hesitantly and unconsciously (M73F15)
T: Like this. Now you. I will not show you. You will try it from memory.
L: (taking notes on the previous step)
T: (Meanwhile, T is wondering aloud:) I don’t know if it would be better if I had

said . . .

The ratio of direct and indirect scaffolding and the dynamics of topic repetition are
presented in Figure 3. Up until the fifth repetition, indirect was used less than direct
scaffolding. The proportion of indirect scaffolding increased sharply as of the sev-
enth repetition, which was only reached by one pair with an older tutor. This pair
showed almost no incidence of direct scaffolding by the final repetition.

An analysis of the indicators of scaffolding styles by the tutors’ age groups can
provide insight into why the total use of indirect scaffolding tactics stayed relatively
stable over the course of the first five repetitions.

A higher proportion of direct scaffolding can be observed in the activities of
younger tutors (see Figure 4(a) and (b)), i.e. older tutors tended to use indirect
scaffolding more often than their younger counterparts.

In an average of 4.3% of cases, scaffolding opportunities were not used during
the whole session (see Figures 1 and 2), i.e. tutors did not recognise that a learner

Figure 2. The proportion of tutors’ use of scaffoldinga and unused scaffolding opportunities

relative to all moves, by task repetition (on the basis of the first 20 repetitionsb). aDirect and

indirect styles of scaffolding are combined. bThe maximum number of repetitions of a task was

35, which were carried out by one pair with a beginner learner. The next highest number was

26, by another pair with a beginner learner. The average number of repetitions was 15 and the

median 11.
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had prior knowledge and could have been given an opportunity to try to complete
the task independently. The result was not related to the age of the tutor.
Scaffolding tactics were often not used in situations in which a learner was active
but very slow; in such cases the tutor often started to give explanations and com-
mands before the learner started to act.

In two pairs the learners were accustomed to thinking aloud and kept up a
commentary on their activities. Such an approach circumvented a situation in
which the tutor could have interrupted the learner prematurely. With the rest of
the pairs, unnecessary instruction could always be observed during the steps in
which learners had to redirect their attention from the screen to the keyboard (e.g.
when pressing the ‘Enter’ or ‘Delete’ keys). Such premature action on the part of
the tutor was sometimes the reason why the tutor’s scaffolding did not yield the
desired effect (see Example 4).

Example 4 Impatience of the tutor prevents the scaffolding effect (F77F14)
Within 2 s, a tutor uses three types of communication (hinting, pumping,

reminding):
T: Now delete.
T: Do you remember how to delete?
T: This (points to the key).

Inertia helping was observed repeatedly, resulting from the following series of
events: the performance of a task started with appropriate scaffolding, but the
learner made a mistake, such as an involuntary movement which prevented him
or her from finishing the task (e.g. the learner pressed the right mouse button and a
dialogue box appeared on the screen). The tutor then gave specific commands that
the learner followed to restore the status preceding the disruption. Performance of
the task then continued. However, the tutor did not return to scaffolding, but
continued to give commands as he or she had done when resolving the issue.

Figure 3. Proportions of tutors’ direct and indirect scaffolding styles relative to all scaffolding

moves, a by topic repetition. aThe move was coded as scaffolding when the tutor used direct

or indirect scaffolding, when a scaffolding opportunity was not used, when the learner used

scaffolding, or when spontaneous scaffolding took place.
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The effect of inertia helping could also be observed in cases in which a learner was
clearly struggling with a particular step, and the tutor did not apply scaffolding but
dictated every move as apparent compensation for the learner’s effort.

Hinting was the scaffolding tactic most frequently used by tutors. Hinting
occurred 49 times and was used by 10 tutors. The second most frequently used
method was pumping, which was employed by nine tutors in 42 cases. Table 3
presents the various styles by the number of repetitions of topics. Two tutors
handed the mouse to the learners only after they had completely demonstrated
the content of the topic themselves. In one of those pairs the tutor demonstrated the
topic five times (and thus became familiar with the topic on her own). The tutor
who did not use scaffolding also used demonstration exclusively.

Figure 4. (a) Proportion of scaffolding styles relative to all scaffolding movesa of 14–15-year-

old tutors, by topic repetition. (b) Proportion of scaffolding styles relative to all scaffolding

moves of 17-year-old tutors, by topic repetition.
aThe move was coded as scaffolding when the tutor used direct or indirect scaffolding, when a

scaffolding opportunity was not used, when the learner used scaffolding, or when spontaneous

scaffolding took place.
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Task decomposition was a style used by six younger tutors, but only one older
one. One of the five older tutors and seven of the younger ones engaged in remind-
ing. Pumping was the style preferred by older tutors: it was used by five of them,
but only half of the younger ones. Similarly, orienting to important features was
used by four older tutors but only two younger ones.

During the analysis, situations were observed that produced an effect that
resembled scaffolding but which was unintended by either the tutor or the learner.
These were situations in which the learner was forced or directed to discuss the
situation, decide the next step, etc. Five situations that gave rise to spontaneous
scaffolding were observed:

1. A tutor was not prepared for the lesson (the steps randomly proposed by the
tutor became directing questions for the learner (Example 5).

2. A tutor did not know how to proceed because the situation in which the pair
found themselves was complicated (the lack of instruction functioned as
scaffolding).

3. The wording used by a tutor was not clear to the learner and became a fill-
in-the-blank scaffolding tactic.

4. The computer and software created an unexpected situation which led the pair
to engage in pumping (asking leading questions of each other), or a new screen

Table 3. Frequency of direct scaffolding tactics by the number of times topics were repeated.

1st 2nd 3nd 4nd 5nd 6nd 7nd 8nd 9nd 10nd Total

Direct scaffolding tactics The queue number of topic repetitions

(1) Hinting 8 12 11 7 2 5 3 1 49

(2) Pumping 5 5 5 4 4 2 9 4 4 42

(3) Redirecting 4 3 6 9 2 24

(4) Decomposing 8 5 1 1 2 17

(5) Reminding 7 2 4 4 17

(6) Showing important features 3 2 5 2 12

(7) Filling in the blank 6 2 5 1 14

(8) Reasoning 2 6 2 2 1 13

(9) Questioning 3 2 1 6

(10) Highlighting 1 2 2 5

(11) Comparing 2 1 1 4

(12) Providing an example 1 1 2

(13) Physical props 2 2

(14) Splicing in 1 1

(15) Executing parts of the skill 0

Total 50 45 44 30 9 7 14 5 4 0 208
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image was clear enough to allow the learner to explain the new topic inde-
pendently, i.e. hints were obtained from a website with good usability.

5. A slow Internet connection caused a delay and provided the participants with
an opportunity to discuss recently acquired knowledge.

Example 5 The unpreparedness of a tutor causes the learner to look for solutions
(F80F17)

T: We are going . . .. let’s take the most . . . let’s take balcony II. Then we have to click

here where we have balcony II (clicks). Then there are price types. (Reading slowly from

the screen:) ‘Full ticket’. Shall we take a full ticket?

L: Well . . . yes.

T: Let’s take this 12-euro ticket then. (Looking at the screen:) You are . . . it is . . ..

written here. . .um a Partner Card.

L: Oh, no, here this, their theatre doesn’t have . . . every place doesn’t have these Partner

Cards . . . does not apply. The Drama Theatre’s do not apply in Estonia.

T: Oh, well . . ..what shall I choose for you, shall I take then . . .

L: Yes, full ticket

On the other hand, such unpreparedness on the part of the tutor limited the imple-
mentation of scaffolding tactics. Successful scaffolding requires the tutor to be in
control of the situation in order to ensure that the correct actions always lead to the
desired result.

Discussion

The main message of the study is that teenage tutors do employ scaffolding tactics,
but their use of them is rather discreet, and fading tends to be inconsistent. In other
words, teenage tutors have the potential to serve as one of the ‘all available
resources’ (FIM-NewLearning, 2008) in a process of intergenerational learning,
although appropriate preparation is needed.

The proportion of direct scaffolding on the part of tutors was 8% of all moves on
average, which is slightly higher than occurred in the study by Chi et al. (2001)
(5%). The trend in tutors’ use of scaffolding tactics increased not only with topic
repetitions, which were intentional, but with the recurrence of tasks as well. Since
the tutors had received no special training, the result confirms that scaffolding can
be intuitive (Wood et al., 1976), even for a teenage tutor. At the same time,
the tutors’ use of direct and indirect scaffolding tactics was discreet, and
fading was inconsistent over the course of the tutoring sessions for most pairs
(see Figure 1). Note that 12 out of 14 pairs performed no more than six
repetitions. Therefore, a need for preparatory training has been confirmed in
order to avoid the possibility of inadequate instructions having a negative effect
on older people well-being (Dickinson & Gregor, 2006) and further learning (Duay
& Bryan, 2008).
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The analysis yielded some plausible reasons why the practical implementation of
scaffolding differs from the theory. Although the teenagers appeared to feel a need
for scaffolding (Example 2), they often lacked the persistence to implement it con-
sistently (Example 3). On the one hand, the tutors always used indirect scaffolding
for typing tasks, which literate adults usually perform successfully. On the other
hand, a steep increase in fading could be observed only when the number of topic
repetitions was considerable. This leads us to conclude that a large number of
repetitions assure the tutor that the learner will be less likely to make mistakes.
The tutors appeared to be afraid of their learners’ making mistakes and therefore
tended to try to prevent confusing situations.

In light of surveys of learning goals and teaching styles in schools (e.g. Hattie,
2012; Millican & Bourner, 2014), teenagers may indeed perceive mistakes as
unacceptable, and may not have acquired the understanding in the classroom
that difficult situations that create a potential conflict are necessary for learning
(Fox, 1993). At the same time, citing Pomerantz, Fox admits that welcoming mis-
takes is difficult in everyday life. ‘. . . it is preferred for us to offer help before that
help is requested’ (1975 as cited in Fox (1993, p. 55)). De Guerrero and Villamil
(2000), in studies of peer-to-peer language training, have also observed a human
need to help the other to successfully perform a task. The tendency to prevent
learners from making mistakes may be intrinsic to teenagers’ naturalistic tutoring.
The fact that this is counterproductive of learning should be pointed out. It is also
known that older people are often frightened of making mistakes that might
damage expensive equipment (e.g. Mayhorn, Stronge, Mclaughlin, & Rogers,
2004). Therefore, a balance has to be found between (a) conveying misconceptions
that could lead to errors (Mayhorn et al., 2004; Tambaum & Normak, 2014) and
(b) deliberately using mistakes as opportunities to teach and learn.

One of the reasons why scaffolding opportunities were not always used was the
tutors’ tendency to react too quickly to a situation or to the learners’ apparent
inactivity. Example 4 shows how being in a hurry interferes with the effect of
scaffolding, which was, in fact, being applied by the tutor. The impatience of
teenage tutors when instructing older learners may not only stem from the fact
that the speed of one’s cognitive functions varies at different ages, but from their
experience at school as well. Stobart (2014) has recently recalled Mary Rower’s
findings from 1986 that on average teachers waited for less than a second after
having asked a question before they did something – identify a respondent,
rephrase it, or answer it. This reminder suggests that school teachers might not
always give students adequate time to think. Wood and Wood (2011) use the term
‘temporal contingency’ to describe tutoring in which time and timing are used in
the best interests of teaching:

Leaving enough time for the learner to work out, for instance, the meaning and

implications of a hint, or to figure out how to answer a question: spending enough

time after they appear to have got things wrong to see if they actually know what they

are doing when, perhaps, they will decide to backtrack or to self-correct; waiting long
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enough before intervening to find out if the learner knows enough about their own

learning needs to decide for themselves that they need to ask for help. (Wood &

Wood, 2011, p. 151)

The analysis also revealed typical situations in which a tutor wrongly assessed the
amount of time a learner required. One such task involved a learner’s having to
look at more than one device – the screen and keyboard. Dividing one’s attention is
an ability that decreases with age (Cohen, 2006), but this is not always obvious in
everyday life. In addition to more complex problems related to mistakes and reac-
tion speed that reduced the use of scaffolding, inertia helping also emerged in the
course of tutoring. It is not intuitive to perceive the need to switch from one activity
to another, and teenaged tutors could be trained to be aware of this.

The analysis showed that the tutor was not the only one who created scaffolding
opportunities. Spontaneous scaffolding was also observed. Sawchuk (2003) com-
mented that one of the reasons for this phenomenon is the difference between
tool-mediated and face-to-face interaction. The computers created situations that
the tutors could not control and which made the learners themselves devise solu-
tions. Some spontaneous scaffolding was caused by the tutors’ behaviour: in some
cases they were not prepared for the lesson, or used ambiguous wording that
confused the learner. These factors may contribute to the inefficacy of informal
Internet training and prevent learners from acquiring confidence (Selwyn et al.,
2006), especially in light of the key importance of the tutor in producing successful
outcomes for older learners (Duay & Bryan, 2008). On the other hand, being
instructed by an unprepared tutor gives rise to an informal teaching/learning
situation that occurs regularly in real life. Therefore, this would be a fruitful subject
for further study.

An examination of differences in the use of scaffolding between the tutors’ age
groups clearly indicated that indirect scaffolding was introduced earlier and used
more frequently by older tutors. This suggests that the older tutors were more
comfortable engaging in what Vygotsky termed non-teaching activities, which
grant more independence to the learner. Independent exploration is particularly
relevant in the context of learning how to use a website. The relatively low and
stable proportion of scaffolding most pairs exhibited during the sessions also shows
that they did not avail themselves of the intrinsic learning advantages of websites.
Good usability based on an intuitively comprehensible navigational structure is
a basic characteristic of websites today. This should be reflected in the tutoring
process and emphasised in tutoring guidelines. Recapitulating or demonstrating the
layout of a website to someone who is not a novice Internet user may have an
‘expertise reversal effect’ (Kalyuga, 2007) that creates a higher extraneous cognitive
load (Schnotz & Kürschner, 2007) and taxes the learner’s short-term memory.
Supporting learners’ independent examination from the outset by hinting or
orienting them to the important features (e.g. ‘Let’s find the tab to log in, how
do we do this?’) contributes to a problem-solving type of learning. Such a learning
style requires less short-term memory, which decreases with age (Cohen, 2006).
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Summary and conclusions

In the scaffolding tactics used by teenaged tutors instructing older learners we saw
evidence of the metaphoric ‘dance’ referred to by Berk and Winsler (1995) and Lidz
(1991), but instead of a smooth partners dance like the foxtrot or waltz, the youth
seemed to do an individualistic and competitive type of hip-hop and the older
people tried to follow the movements as best they could. We observed that most
pairs finished the dance before harmony could be achieved.

The survey shows that teenaged tutors use scaffolding tactics without having
received any special training but that its use is rather discreet, and fading clearly
takes place only among pairs who practiced the topic a considerable number of
times. Older tutors – those with more educational experience – tend to have more
confidence in indirect scaffolding. The survey shows that a tendency to try to pre-
vent mistakes, inertia helping, and a lack of awareness of the importance of time in
the learning process were reasons why tutors did not take advantage of scaffolding
opportunities.

The results of the study confirmed that teenagers should have prior training
before tutoring older adults. Since intergenerational instruction can take place in
a variety of informal contexts (e.g. Rogoff, 2014) this training should be included in
school curricula. The training of teenaged tutors should cover more than the gen-
eral principles of communication, as pointed out by Czaja and Lee (2007); it should
introduce tutoring objectives, describe the characteristics of older learners, and
provide teenagers with scaffolding skills as an alternative to the teacher-centred
direct instruction characteristic of the behaviourist approach (Orlich et al., 2013)
they have experienced in school. The younger the tutor the greater the emphasis
that should be placed on the use of indirect scaffolding. Typing tasks can be used as
good examples of the use of scaffolding.

Teenaged tutors need knowledge about the role of mistakes in learning, and they
must be encouraged to make use of mistakes as tutoring techniques. Furthermore,
they should be trained to avoid helping even when it is hard to resist and to be
made aware of their tendency to apply inertia helping.

Although maintaining a slow pace when supervising older people is usually
included in the instructions for this type of project, this study demonstrates the
need to impress on teenaged tutors not only the importance of speaking and acting
slowly, but also the importance of waiting patiently, i.e. to introduce them to the
concept of temporal contingency (Wood & Wood, 2011). It is also necessary to
draw their attention to the characteristics of older learners, which include difficulty
dividing their attention, and decreased short-term memory.

The use of web environments with good usability should be encouraged as a
scaffolding opportunity. For example, instead of describing or pointing out the
location of tabs and icons on a website, the tutor could ask the learner where the
necessary functions of the website can be found.

The study also pointed out that the behaviour of teenagers in a tutoring situation
might reflect their learning experience at school. The findings of the study may
provide useful feedback for the teachers at the schools the participating youth attend.
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AAbbssttrraacctt    

Younger people, i.e. teenagers without any pedagogical training and work experience 
play an important role in teaching computer skills to older adults. The present study is 
based on 14 cases in which a teenager teaches an older adult to use a computer on a 
topic of the latter’s own choice. Both interactive as well as non-interactive techniques 
used by the teenagers will be analysed, as well as their dependence on the whether the 
tutor is a user of the chosen website, whether he/she has made preparations for the 
tutoring session, and the combination of these two attributes. As a result, we saw that any 
kind of previous experience the tutor had with the content taught (as an everyday user or 
by independent exploration prior to the tutoring session) decreased interactivity of 
tutoring process. At the same time, the risk of over-demonstration emerged in such cases. 
For further research, some hypotheses to test the idea of a reciprocal learning model in 
which an older learner would be a resource person for the young tutor on interactive 
tutoring techniques are proposed.  

KKeeyywwoorrddss:: interactive techniques; naturalistic tutoring; older learner; tacit knowledge; 
teenage tutor  
 
 
 

IInnttrroodduuccttiioonn    

Intergenerational contacts are nowadays more frequent than ever before (Phillipson, 
2013; Laslett, 1996). Despite that, the divide between the young and old in technology-
related skills is ever increasing. There is a discussion around ‘grey digital divide’ (Morris, 
Goodman, & Brading, 2007). Estonia  is a good example: 43% of people aged 55–64 and 



170

[230]  Tiina Tambaum & Peeter Normak 

72% of those aged 65–74 do not use the Internet on a regular basis Tambaum, 2016), 
while World Bank (2016) refers to Estonia as one of a handful countries closest to 
becoming a digital society. 

Grey digital divide is related to social digital divide (Millward, 2003), both of which 
in turn increase the risk of social deprivation among older people (Myck, Najsztub, & 
Oczkowska, 2015). Providing training courses for older people is not a solution to 
decrease grey digital divide. As it requires ample resources, formal training is always 
random and too short to enable the participants to reach a level where they can use Internet 
intuitively (Sandhu, Damodaran, & Ramondt, 2013). Learners with basic skills tend to 
ask when they come up with the questions independently, not when there is a scheduled 
Q&A session (Grief, Murphy, Nijjar, & Taylor, 2002). Using ICT is not ‘an one-off 
exercise but an on-going process’ and therefore, learning to use Internet requires broader 
support than a fixed training programme (Tatnall, 2014). Haywood (1995) sees all the 
other people as sources of such broader support; Tatnall (2014) advises to use younger 
relatives for teaching ICT to older people. Strom and Strom (2011; 2012) consider the 
youth as the part of society which takes the responsibility for teaching new technology in 
the 21st century; Pyle (2005, p. 40) says that ‘It is said that youth are the future, but in 
today’s rapidly changing world, youth really are the present’. 

Learning which involves different generations is considered intergenerational 
learning (IGL). IGL benefits the society through the sharing of societal and professional 
resources, tacit and explicit knowledge among generations (FIM-NewLearning, 2008); in 
the IGL process, both the confidence (Wang & Noe, 2010) and self-awareness (FIM-
NewLearning, 2008) of the one sharing knowledge increases. The contact between the 
generations improves as the focus is on similarities rather than differences (FIM-
NewLearning, 2008) and the knowledge and skills of both sides increase (Tatnall, 2014). 
However, a meta-analysis shows that the evidence base for the effectiveness of 
intergenerational practice is still weak (Springate, Atkinson, & Martin, 2008; Hatton-Yeo, 
2010). 

According to the definition, IGL is a process, through which individuals of all ages 
acquire skills and knowledge, but also attitudes and values, from daily experience, from 
all available resources and from all influences in their own ‘life worlds’ (FIM-
NewLearning, 2008). Studies on IGL, however, report much more on projects where an 
older person is the main source of knowledge and skills, for example by sharing their 
memories about the recent past with younger people (Osoian, 2014), helping to improve 
children’s literacy (Walters, 2016), or mentoring ‘vulnerable’ children in need of support 
(Ellis, 2004). The knowledge-sharing behaviour of mentors is much less studied (Dong 
& Deng, 2016); the few existing examples include Strom and Strom (2012) and Baily 
(2009), who study a process where young people coach senior colleagues on using 
technology.  

Every young person can find him- or herself in a tutor’s role, be it in family circle 
(Kraut, Brynin, & Kiesler, 2006), at school and in the community (Schneider, Tosolini, 
Iacob, & Collinassi, 2012; Strom & Strom, 2009), or later, in the work environment 
(Løwendahl, Revang, & Fosstenløkken, 2001) often with inadequate or non-existent 
preparation (Czaja & Lee, 2007). However, the fact that the younger person has ICT 
experience and readiness to share his/her skills does not always mean that he/she has the 
knowledge about the concrete content he/she is going to teach (Tambaum & Normak, 
2014; Tambaum, 2017). The reason might be that it is a spontaneous process, in which 
the content taught takes shape during the process and the younger person does not decline 
to teach something they have no previous experience with(Tambaum & Normak, 2014). 
In addition, computer and Internet are parts of a teaching process which in themselves 
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create spontaneous situations (Tambaum, 2017). The tutor himself creates a spontaneous 
situation as well when he does not prepare for tutoring and does not learn to know the 
website they are going to teach. One of the reasons for such behaviour might be a shallow 
approach to teaching often practiced in schools, which creates the impression that the 
skills needed are already there or the lack of them can be disguised (Race & Pickford, 
2007). Wang and Noe (2010), who have studied knowledge sharing processes in work 
environment, emphasise that even though knowledge sharing is a learning process for the 
one sharing the knowledge – because they have to fully understand what they are teaching 
– only people high in learning goal orientation may perceive knowledge sharing as a 
learning opportunity.   

The factors described above indicate that naturalistic tutoring (Chi, Siler, Jeong, 
Yamauchi, & Hausmann, 2001; Graesser, Person, & Magliano, 1995) may contradict the 
principles which are considered essential in professional teaching. John Dewey wrote 
already in 1902 that: 

When engaged in the direct act of teaching, the instructor needs to have the subject matter 
at his fingers’ ends; his attention should be upon the attitude and response of the pupil. /.../ 
the teacher should be occupied not with subject matter in itself but in its interaction with 
the pupils’ present needs and capacities (Dewey, 1902a, p. 362).  

The quality of teaching process is emphasised both in IGL (FIM-NewLearning, 2008) 
and especially in case of arranging training for older people (Tambaum & Normak, 2014). 
Wang and Noe (2010) point to the need to study the quality of knowledge sharing in 
organisations, including in pair work. Thus, it is important to ask about the level of quality 
of naturalistic tutoring process in different settings and in case of tutors with different 
knowledge and skills. 
 

TThheeoorreettiiccaall  bbaacckkggrroouunndd  

For effective learning and teaching theoretical principles of knowledge development and 
knowledge transfer have to be taken into account. Below we will describe the principles 
which underpin the present study. 

 

FFoorrmmaattiioonn  ooff  KKnnoowwlleeddggee    

Dewey (1902b) has pointed out how humans usually, for example while eating, do not 
differentiate between the subject matter and the method of an activity. However, if they 
reflect on the experience, then they create a difference between what they experience and 
how they experience it.  

According to Polanyi (1967), not perceiving the difference between the subject 
matter and the method implies the formation of tacit knowledge (Polanyi used the term 
‘tacit knowing’), which is universal and contains both theoretical as well as practical 
knowledge. Tacit knowledge is formed in a situation where the environment provides 
simultaneously two types of knowledge. Human senses receive the information, but the 
brain does not process all the information in the same way; thus, one part of the 
information occupies main part of the person’s attention (distal term) while 
overshadowing the other part (proximal term) (Polanyi, 1967). Polanyi brings an example 
of an experimental situation where a person is being shocked. The shock itself as a result 
receives the person’s full attention and the cause of the shock remains thus concealed. 
Further examples are speaking without being explicitly aware of grammar and syntax 
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(Schugurensky, 2006) or sensing the face of a stranger via its parts. “We know the first 
term only by relying on our awareness of it for attending the second.” (Polanyi, 1967, p. 
10). Characteristic to such indirectly formed (proximal term) knowledge is that the person 
is later able to use it, but he/she may not be able to describe it. Polanyi (1967, p. 18) 
describes this situation as ‘a way to know more than we can tell’. Phenomenal aspect of 
tacit knowledge appears when a person is aware of his/her knowing, but does not know 
the details (Polanyi, 1967). According to some studies, unconscious thought can form 
95% of all thought (Lakoff & Johnson, 1999). 

Nonaka (1994) and Nonaka and Takeuchi (1995) describe interpersonal knowledge 
creation from the continuous interaction of tacit and explicit knowledge. According to 
Nonaka (1994) tacit knowledge signifies the intangible knowledge embedded in the 
minds of people and obtained through experience, it is intuitive, ambiguous and 
nonlinear. Explicit knowledge, on the other hand, is documented, published or formulated 
knowledge, which is analysed and taught. Nonaka (1994) allows to draw a parallel 
between categorisation of knowledge into tacit and explicit and the distinction between 
procedural and declarative knowledge used in cognitive psychology. Procedural 
knowledge expresses methods or steps towards reaching an answer or result (e.g. steps of 
dividing one number by the other); whereas declarative knowledge is composed of facts, 
episodes, generalisations and principles (e.g. periodic table) (Hollingsworth & Ybarra, 
2009). Even though this analogy is not quite correct – a person may have a tacit 
knowledge of a piece of declarative knowledge, e.g. in socialization process, which is 
both unintentional and unconscious at the time of learning experience (Schugurensky, 
2006) – the two classifications do have a large overlap as procedural knowledge is exactly 
the kind of knowledge that remains unformulated, because it is created through an 
activity. 
 

KKnnoowwlleeddggee  ttrraannssffeerr  aanndd  iinntteerraaccttiioonn  

In case of transferring declarative knowledge, the content of what is learnt (what) is 
explained to support the learner in understanding and remembering the information. 
However, when transferring procedural knowledge, it is shown how to do something; 
whereas it is important to describe how to recognise analogous situations where this 
procedure can be applied (Hollingsworth & Ybarra, 2009). Formal learning assumes that 
both declarative as well as procedural knowledge to be shared has been made explicit 
before it is transferred (Løwendahl, Revang, & Fosstenløkken, 2001).  

Knowledge sharing in non-formal environment is described by Nonaka’s and 
Takeuchi’s SECI model, which suggests that tacit knowledge possessed by individuals is 
externalized and transformed into explicit knowledge, so that it can be shared with others, 
and then enriched by their individual viewpoints to become new knowledge. This is then 
internalized once again as a new, richer, subjective knowledge, which becomes the basis 
for starting another cycle of knowledge creation (Nonaka, 1994; Nonaka & Takeuchi, 
1995). Socialisation as an unintentional and unconscious form of informal learning 
represents a total tacit nature and without retrospective recognition will remain hidden 
(Schugurensky, 2006). 

Tacit knowledge, without being made explicit through externalization, is difficult for 
a person to apply in fields beyond the specific context in which it was created 
(Nonaka,1994).  

According to socio-cultural approach to learning and development the roots of higher 
psychological functions are in interaction (Arcidiacono, Baucal, & Buđevac, 2011). More 
specifically, in formal and non-formal learning settings the effectiveness of tutoring 
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depends on the extent that the tutor allows the learner to be active, constructive and 
interactive, whereas the last of these three has the largest impact on the effectiveness of 
tutoring (Chi, 2009). Interactivity provides learners an opportunity to achieve more 
control over their learning (Chi et al., 2001) and stands in contrast with the instrumental 
style, against which Harvey (2012) cautions us. Interactivity is defined as “acts to be those 
comments that elicit a response from the students, such as asking the students either 
content or comprehension gauging questions, or scaffolding them” (Chi et al., 2001, p. 
481).  

Interactive style in knowledge sharing can occur without any previous preparation 
by the participants (Staples & Jarvenpaa, 2001). Thus, it has been confirmed that for 
example scaffolding can occur in the dyad of an unprepared teenager and an older learner, 
but it is sporadic and occurs moderately (Tambaum, 2017). However, knowledge sharing 
should not be based on random occurrences; rather, it should be a process controlled by 
the participants (Staples & Jarvenpaa, 2001). 

In IGL projects, a written guide is compiled for young tutors and a short preparation 
conducted based on the guide. However, the analysis shows that such guides contain 
mainly suggestions about what to teach (declarative knowledge), plus general principles 
of communicating with older people and administrative information of the project (e.g. 
Cyber-Seniors, Generation YES, Grandparents & Grandchildren). What tends to be 
missing from these guides is information on tutoring techniques, e.g. how the tutor should 
apply the principle of interactivity. Czaja and Lee (2007) point out that in the book 
‘Designing for Older Adults: Principles and Creative Human Factors Approaches’ (Fisk, 
Rogers, Charness, Czaja, & Sharit, 2009) ‘there are general guidelines … that include 
recommendations such as allowing extra time for training, ensuring that help is available 
and provide opportunities for the learner to be actively involved in the learning process. 
However, these guidelines do not indicate what type of training technique is best suited 
for a particular task, technology or application’ (Czaja & Lee, 2007, p. 346). Therefore, 
IGL projects seem to be targeted to approach interaction with no hints about how to ensure 
interactivity in this interaction. 
 

CChhaarraacctteerriissttiiccss  ooff  tteeaacchhiinngg  wweebbppaaggeess  

Interactivity in digital skills training means that the tutor introduces the content of the 
website and how to use it so that the learners are directed to explore what they see on the 
screen. If the tutor is a daily user of the given website, then he/she has tacit knowledge 
about its content and usage. There are three possibilities for transferring tacit knowledge: 
(a) the tutor transforms the tacit knowledge into explicit knowledge beforehand i.e. 
prepares for the tutoring session, which gives him/her the freedom to be interactive during 
the session and concentrate on the learner. (b) The tutor transforms tacit knowledge into 
explicit knowledge during the session through the socialisation with the learner. (c) The 
tutor demonstrates how to use a website as a tacit skill and the learner can acquire that 
skill also tacitly, by observing the tutor. In this case, the interactive component is totally 
missing. 

If the tutor is not a daily user of the given website, then he/she can draw on his/her 
existing procedural tacit knowledge and transfer them into a new, but analogous 
environment. The tutor can gain experience with the unfamiliar website by preparing for 
the session (option a). If the tutor, however, does not prepare for the session, then he/she 
will externalise the transferred tacit knowledge during the session (option b). Nonaka 
(1994) considers the success of the latter quite unlikely. 
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Furthermore, the tutoring skills (including knowledge about using interactive techniques) 
of teenage tutors who have not been prepared for tutor’s role are not based on externalised 
knowledge, but rather on knowledge acquired tacitly, primarily from the teachers at 
school. 
 

RReesseeaarrcchh  ggooaallss  aanndd  rreesseeaarrcchh  ddeessiiggnn  

The aim of the present analysis is to ascertain:  
 

• Which techniques teenage tutors, including total beginners in tutoring, use when 
teaching digital skills to older adults.  

• How does tutor’s previous experience with the given website, or the lack of it, 
influence the use of interactive tutoring techniques.  

• To what extent the interactivity of the tutoring process is influenced by tutor’s 
independent preparation or the lack of preparation for the session. 

• Which differences the combinations of these factors produce in the tutoring 
techniques.  

 
The research design of the study was based on 14 tutoring sessions which were recorded 
using two video cameras. The full description of the research design can be found in 
Tambaum (2017) and thus, we will only describe the main points of the research design 
here. There were two participants involved in each session — a teenaged tutor (hereinafter 
the tutor) and an older learner (hereinafter the learner) working together at a single 
computer (Table 1). No prior Internet skills were required of the learners. The authors 
identified young volunteer tutors by presenting the project task to classes at three schools. 
The snowball method was used for finding older learners. It was ensured that the tutors 
and learners did not know each other previously in order to prevent hidden messages or 
behaviour that is difficult to interpret on video data. The tutors were not given any prior 
advice or briefing on teaching Internet skills to older adults. The participants had been 
assured that they were completely free to decide on their modes of instruction. The tutors 
and learners were asked to teach/learn one website which was discussed with each learner 
some days before the session. The tutors were informed of the topic, but any preparation 
was at their discretion.  
 
Table 1. Profiles of the participants and learning topics 

Learners 14 Tutors 14 
men 4 men 2 
women 10 women 12 
in their 60s 1 14-year-old 5 
in their 70s 8 15-year-old  4 
in their 80s 5 17-year-old 5 
computer users 12    
beginners 2    
higher education 12    
secondary education 2    

Topics: Ticket Office (4), Google; News (2), E-mail (2), Digital 
authorisation (signature), Download pics, Print screen pics, Public transport, 

Facebook account 
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The video recordings of total 10.2 hours were analysed using ELAN video annotation and 
analysis software. During the first phase of the analysis, one tutor-learner pair was 
discarded as the only technique used was demonstration i.e. the tutor did all the moves of 
the task for the learner. Tacit knowledge was transferred tacitly, interactivity was 
completely absent.  
 

CCooddiinngg  ssyysstteemm  aanndd  pprriinncciipplleess  ooff  aannaallyyssiiss  

The data coding was based on the categorisation that was used in a study conducted by 
Chi and colleagues (2001). Each session was devoted to one topic (a particular website, 
e.g. E-mail or Ticket Office) and the learning-tutoring process was divided into tasks (e.g. 
“type address” for the topic E-mail or “select seats” for the topic Ticket Office), which 
were usually repeated in different contexts during the tutoring session.  

Every task consists of moves, which are described by statements. One statement is 
‘equivalent to a single idea, sometimes sentence length, but not necessarily’ (Chi et al., 
2001). Often the task involves two turns — the beginning and the reaction — but not 
always (see Example 1). Sawchuk (2003) uses the term ‘monotopical interaction’ for a 
single segment of talk with one opening which marks the beginning of a turn (I part of 
the turn) usually followed by a reaction or reactions (II part(s) of the turn). Cues from the 
context were used to divide the process into segments.  

 
Example 1. Division of data into tasks, statements and turns 

 
The format of the students’ and tutors’ comments was captured in the statement coding. 
Each substantive statement was classified as one of the techniques used by Chi and 
colleagues (2001), e.g. explanation, feedback, scaffolding, etc. Considering the 
characteristics of working with a computer, ‘demonstration’ was added to Chi’s 
categories of techniques. Another category used was ‘command’ (Wood, Lanuza, Baciu, 
MacKenzie, & Nosko, 2010) which also had emerged very often in the video data of 
Tambaum and Normak’s study (2014). The initial review of the data revealed a need for 
four more categories (see Table 2). According to Chi and colleagues (2001) all techniques 
are divided on the base of interactive and non-interactive nature of the dialogues.  
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Table 2. Categories of tutoring techniques used in the study  
 
Non-interactive statement or move Interactive statement or move 

According to Chi et al. (2001) 

Giving explanation  Asking content questions  
a) about screen, b) general 

Giving feedback  
a) short (‘mhmh’, ‘yep’), b) longer 

Answering  

Reading, scanning what is displayed (Direct) scaffolding (Chi et al., 2001).  
Indirect scaffolding* ((Tambaum, 2017) 

Making self-monitoring comments  
Reflecting on what is displayed  

Asking reflection or comprehension-gauging 
questions  

Added during data review 
Demonstrating  Asking an advice  

Command   
Motivating   

Acting   
Observing / listening   

 
*  Direct scaffolding means using 15 techniques listed by Chi et al. (2001), for example if the tutor does 
not say what to do next but rather gives a hint. Indirect scaffolding comes in the shape of avoiding all types 
of tutoring techniques, including scaffolding, while the learner completes the task. It describes the turns in 
which the tutor is available for the learner but only observes the learner acting independently and does not 
interfere even when the learner faces a problem, remains thinking, tries to make or makes a wrong move. 
Indirect scaffolding has been turned out as a separate technique particularly in the process of teenagers’ 
naturalistic tutoring since young tutors tend to offer help before that help is requested (Tambaum, 2017) 

 
In case of six pairs, the learners had chosen a website which the tutors were not using and 
in two pairs, the tutors were not familiar with one of the topics covered in the session 
(using city public transport plans turned into a topic of how to find information on coach 
routes; the tutor started to teach using a mailbox in gmail.com, but later it became 
necessary to teach the same in hot.ee). In three pairs, the tutors themselves were using the 
website taught i.e. they had the required tacit knowledge about it. 

In addition, there were two pairs where the learners were complete beginners. In 
these pairs, the tutors’ work was not so much about teaching how to use the chosen 
website, but rather the basic computer skills, such as coordinating hand and eye 
movements while using a mouse. Thus, the situation was more about the tutor transferring 
procedural knowledge of computer usage. The initial review of the recordings revealed 
that in case of teaching complete beginners, the tutors’ previous knowledge of the topic 
(in both cases how to use a news portal) did not play any role, as the focus of teaching 
was somewhere else. 

Altogether five tutors had prepared for the session; four of them in order to learn to 
know the website that they had not used before. Table 3 shows the division of tutors 
according to the website usage and preparation. 
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Table 3. Tutors’ profiles by subgroup. Pairs who had sessions with one part of one type 
and the other part of another type are in brackets.  

 
 Tutor had prepared for the 

session  
Learner is a 
beginner  

Yes  No  
Tutor is a user of the 
website  Yes  

YY 
M62F17 
(F84F15) 

 

YN 
F82F14 
F83F14 

(F71F17) 

 

No 

NY 
M76M17 
F76M17 
F75F15 

(F84F15) 

NN 
F80F17 
M78F14 
M73F15 
(F71F17) 

 

Learner is a beginner  
   

00 
F77F14 
F81F14 

  5 pairs 6 pairs 2 pairs 
  

Explanations of abbreviations: 
The code of each pair indicates the learner’s and the tutor’s gender (F – female, M – male) and age. 

YY – The tutor is a user of the website taught and has prepared for the session.  

NY – The tutor is not a user of the website taught, but has prepared for the session.  

YN – The tutor is a user of the website taught, but has not prepared for the session.  

NN – The tutor is not a user of the website taught and has not prepared for the session either.  

User of the website means that the tutor has used the given website before in his/her own interest.  
Having prepared for the session means that the tutor has performed possible tasks on the website 
taking into account the forthcoming session. 
 

RReessuullttss  

First, we will consider which tutoring techniques listed in Table 2 were used by teenage 
tutors. Of the 14 techniques analysed, the tutors used only eight techniques in more than 
1% of their statements. It appears (see Figures 1 and 2) that most of the techniques that 
the teenagers used frequently were non-interactive. Giving explanations and commanding 
were dominating. Of the interactive techniques, only scaffolding and to lesser extent, 
answering questions in the second part of the turn were used. Asking questions was rarely 
used by the tutors. The average number of questions about the content was 5.8 questions 
per hour (60 min) and the same indicator with questions asked about what was displayed 
on the screen was 9.4 questions per hour. Scaffolding was used in the second part of the 
turn even more often than in the first part of the turn. 

Looking at the activities of the tutor as initiator of the turn according to whether 
he/she was a user of the website or not (Figure 1) and whether he/she had prepared for 
the session or not (Figure 2), we can see that the tutors who had not prepared themselves 



178

[238]  Tiina Tambaum & Peeter Normak 

gave much less explanations than the tutors who had prepared and used somewhat more 
demonstration and scaffolding. Tutors who had used the website before used much less 
demonstration than the tutors who had not used the website; whereas the proportion of 
giving explanations was similarly high in both groups. 

Characteristic to the tutors teaching beginners was a high number of commands in 
the first half of the turn and more explanations in the second half of the turn. 

 

 
 
Figure 1. Eight most frequently used techniques in case of tutors with different using 
experience (proportion of all the statements). The Figure does not include these six 
techniques whose average frequency of usage was less than in 1% of all the statements 

 
 

 
 
Figure 2. Most frequently used techniques in case of tutors with different level of 
preparation (proportion of all the statements)  

 
If we focus on the dependence of the usage of interactive techniques on previous using 
experience and preparation and later, the combination of these two characteristics of 
tutors (subgroups), then we can see already on the Figures 1 and 2 that the usage of 
interactive techniques is relatively low.  Table 4 contains the subgroups of tutors based 
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on the usage of interactive techniques during the session. We can see that interactive 
techniques made up roughly a fifth of all the tutoring instances.  
 

Table 4. Proportion of interactive techniques of all the techniques used in all the turns per 
tutor subgroup 

  

 % of 
interactive 
techniques 

  % of 
interactive 
techniques 

Tutor YN 16 

 

 Tutor as user 18 

Tutor instructs 

novice 

20  Tutor as non-user 23 

Tutor NY  21  Prepared tutor 21 

Tutor YY 24  Not prepared 

tutor 

22 

Tutor NN 26    
* For explanations of abbreviations YY, NY, YN and NY, see Table 3 above.  
 
It is interesting to note that interactive techniques were used the least by tutors who had 
previous experience with the website, but had not prepared for the session (YN). The 
largest difference in interactivity appeared between the tutors who were (YN) and who 
were not (NN) the users of the given website and had not prepared for the session.   

The summary of results of subgroups YY, YN, NY, NN is presented in the Figure 3. 
It shows that in general, any kind of previous experience with the content to be taught – 
either by using the website on everyday basis or while preparing for the session – 
increased the proportion of explanations given during the tutoring session. However, if 
the tutor had no previous experience with the content (NN), he/she used more 
demonstration than others. Answering questions occurred almost equally in all the 
subgroups, group NN excluded. 
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Figure 3. Most frequently used techniques by tutor subgroups  

 
We can see from Table 4 that in case of non-users, the ones who prepared for the session 
(NY) displayed less interactivity than the ones who did not (NN). Table 4 confirms that 
NN-type of tutors did use direct scaffolding techniques more frequently both in I and 
II part of the turn than the NY-type of tutors. The reverse tendency among the users of 
the website (Yx), where preparation for the session increased interactivity (see Table 
4), was also mainly due to more frequent use of scaffolding (Figure 3). At the same 
time, Figure 5 shows that in case of YY-type of tutors, scaffolding increased mainly in 
the second part of the turn, i.e. indirect scaffolding was mainly used. However, the YN-
type of tutors used moderately both direct scaffolding in the first part of the turn as well 
as indirect scaffolding in the second part of the turn (Figure 5). 

 
 

A B 

Figure 4. The most frequent techniques of non-user tutors who had prepared (NY) (Figure 
A) and who had not prepared (NN) (Figure B) for the session in the first part of the turn 
during first five repetitions of the topic  
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A 
B  

 

A B 

Figure 5. The most frequent techniques of tutors who were users of the given website and 
had prepared (YY) (Figure A) or had not prepared for the session (YN) (Figure B) in the 
first (above) and second (below) part of the turn  

 
Previously, we saw that in case of instructing a beginner, the most common techniques 
used by the tutor in the first half of the turn was commanding and in the second part 
explaining; the 

Figure 6, however, shows that a teenager teaching a beginner used a constantly high 
proportion of commands in the first part of the turn throughout the session, regardless of 
the number repetitions of the task. In the second half of the turn, also scaffolding were 
used quite a lot, which in this part of the turn consists primarily of indirect scaffolding.  
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Figure 6. The most frequently used techniques of a tutor instructing a beginner in the first 
and second part of the turn 

 
General indicators of interactivity were similarly low in case of tutors instructing 
beginners as well as in the YN-type group; but in case of non-interactive techniques, the 
tutors instructing beginners used significantly more commands and explanations in the 
second part of the turn than the YN-group. The characteristics observed during the data 
analysis indicate differences in the tutoring process in these two groups. The repetitions 
of a task by a beginner often failed (e.g. taking the cursor to an icon and clicking on it 
failed and required repetition). The number of failed attempts was relatively big because 
during the first half of the session the tutors did only present declarative knowledge, e.g. 
what to do (take the cursor there). By the end of the session, both tutors of beginners re-
directed their focus from the display to the learner and phrased procedural knowledge e.g. 
how to do (how the mouse should be handled to get the cursor there) (F81F14). However, 
it took a while for the tutors to understand that the explanation what to do is not producing 
any results, and during that time the learners had to experience series of failures without 
any moments of success.  

Similarly, to the tendency of the tutors of beginners to explain what needs to be done 
and skipping the explanation how to do it, the tutors of advanced learners gave feedback 
to failed attempts by commenting on the change that took place on the screen (what went 
wrong – the arrow moved away from the icon), but not by giving feedback to the learner’s 
incorrect activity (why it went wrong – e.g. your hand did not stay in place while you 
clicked on the mouse).  

 

DDiissccuussssiioonn  

The present study showed that teenage tutors use interactive techniques scantily. The 
main techniques used were explaining and commanding, which corroborates the results 
of similar studies conducted by Tambaum and Normak (2014) and by Chi and colleagues 
(2001). Of the interactive methods, the tutors used primarily scaffolding, which may be 
an intuitive activity (Tambaum, 2017), and to some extent answering questions, which is 
a natural reaction to learners’ questions. Teenage tutors themselves asked very few 
questions. Thus both types of interactive techniques implemented by tutors may not have 
been used deliberately. Altogether, the tutoring was relatively authoritarian or 
prescriptive rather than collaborative, which makes the effectiveness of the training (De 
Guerrero & Villamil, 2000) questionable. 
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We saw that the tutors with lesser declarative knowledge were more interactive by 
drawing on their procedural knowledge and vice versa, having more declarative 
knowledge drove the tutors to command/explain more, rather than to use scaffolding and 
ask questions. Nonaka (1994) has indicated that creating direct tacit knowledge on the 
basis of procedural tacit knowledge without having previously engaged in creating 
explicit knowledge (group NN in our case) can be problematic in non-formal tutoring. 
The results of the present study showed the opposite, at least as far as the interactivity of 
the tutoring process was concerned. Tutors with superficial (NY) or non-existent 
experience with the content (NN) behaved in a way which can be considered 
characteristic to collaborative learning – he/she explored the website together with the 
learner which resulted in more interactive learning and instructing process. 

In collaborative learning the tutor and learner hold a rather equal position. As pointed 
out above, the common learning goal and the feeling of similarities rather than differences 
forms the prerequisite for improved contact between different generations (FIM-
NewLearning, 2008; Tatnall, 2014). Therefore, at least in informal settings, e.g. at home, 
if the older person asks the younger one to introduce him or her something the younger 
person is not familiar with, it is probable that they engage into a natural tutoring process 
with high interactivity rate. However, in case of non-formal learning settings where the 
younger person has been given the role of a tutor, the older person may expect more than 
just collaborative learning and co-learners’ different pace of cognitive reactions may also 
affect the result adversely. The latter may be one of the reasons why the effectiveness of 
formal or non-formal intergenerational practice is still measured to be weak (Springate, 
et al., 2008; Hatton-Yeo, 2010). 

We assume that teenage tutors without any formal training used tutoring techniques 
that they had acquired tacitly from the adults. What we saw in the study was that tutors’ 
independent preparation before the session, i.e. externalising tacit tutoring knowledge, 
decreased rather than increased the usage of interactive techniques. Taking into account 
Polanyi’s (1967) theory on the creation of tacit knowledge (in current case the creation 
of tacit knowledge about how to instruct the learner), this result may indicate that for 
some reason which affects the consciousness, non-interactive techniques influence 
students’ behaviour more than interactive ones. Several studies have indicated frequent 
usage of non-interactive techniques at school (cited in Tambaum, 2017) and it may be 
one of the possible reasons why they dominate teenagers’ natural tutoring process. 
However, future research should focus on other possible reasons of limited use of 
interactive techniques acquired from school. For example, whether assessment and fear 
of making mistakes at school can occupy main part of the student’s attention (distal term) 
and overshadow the interactive techniques used by the teacher (proximal term). In this 
case, the regular school would not be a suitable environment for students to acquire 
effective tutoring techniques and other forms of intergenerational cooperation should 
predominate.  

Tutor having tacit knowledge, which Dewey (1902) described as a necessary 
prerequisite for adequately guiding and reacting to the learner’s needs, indeed influenced 
interactivity, but in the opposite direction to what Dewey had in mind. If tutors had tacit 
knowledge, but had not prepared for transferring it (YN), then they had the lowest level 
of interactivity of all the groups considered, i.e. they were less able to turn their existing 
tacit knowledge into an opportunity to focus on the learner.  

In addition, our study showed that the situation of teenage tutors who instructed older 
people who were totally unexperienced in using a computer, can be regarded as similar 
to YN-type of tutors. For those tutors, large part of what they teach has most likely been 
learnt tacitly, without having anyone explicitly describe to them procedural knowledge 
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involved in the process (e.g. how to handle a mouse). In those pairs the tutor’s inability 
to focus on the learner was literally visible – the first half of the session the tutor’s 
attention was primarily on the display, not on the learner. Tutors of novices, having only 
tacit knowledge, were easily able to transfer their declarative knowledge (what to do on 
the display) but they had difficulties to transfer their procedural knowledge (how to do), 
which is essential for novice learners. Therefore, it is necessary to prepare the tutors of 
novices for externalising their tacit procedural knowledge.  

Teenage tutors who had not prepared for the session gave less explanations, but used 
more demonstration than others, especially when the tutor had no previous experience 
with the website under consideration. In case of demonstration, knowledge is not 
externalised but rather, the tutor’s tacit knowledge will become learner’s tacit knowledge. 
When demonstration is overused, the learner may acquire the skill, but may not be able 
to use it in another, analogous situation (Nonaka, 1994). Indeed, previously we have 
identified some implications of older computer users’ difficulties to transfer their 
computer skills to another tool. In combined-age learning groups (Tambaum, 2014), the 
fact that the computer skills of older learners tended to be related to specific tool, e.g. 
their personal computer at home, influenced negatively their learning activities in a group. 
Therefore, demonstration as an easy technique in skill learning may have a negative 
impact on sustainability of older people’s learning. Current study showed that especially 
tutors with no independent preparation for the session may run the risk of overusing 
demonstration. 

In case of tutors who had tacit knowledge and who also prepared for the session 
(YY), the level of interactivity increased passively, resulting in increased scaffolding in 
the second part of the turn, most of such cases being instances of indirect scaffolding 
(Tambaum, 2017). Thus, YY-tutors, despite of their independent preparation, were 
mostly unable to lead the learning process in an interactive way; however, they gave the 
learner opportunities to be active. In case of tutors who had no experience in using the 
website, independent preparation decreased interactivity, i.e. they (NY) had no skills to 
lead the learning process in an interactive way and they also tended to restrain the learner 
from being active. 

Our results support the idea that you cannot expect “instant intergenerational magic” 
just by bringing young and old together (Generations United, 2007). Natural tutoring 
process in non-formal intergenerational learning settings has certain risks which can be 
avoided by preparing young and old for this experience. Based on the theory of tacit 
knowledge formation, we doubt that formal school education could provide preparation 
for intergenerational learning undertakings. Sanchez and colleagues (2008 cited in Buffel, 
De Backer, Peeters, Phillipson, Reina, Kindekens, De Donder, & Lombaerts, 2014) have 
emphasised that the key to the term intergenerational in the phrase intergenerational 
practice lies not in the generational but in the inter – the existence of the between in 
relationships between people. Therefore, we propose that acquisition of interactive 
tutoring skills should be an element of an IGL framework and the source of these skills 
would be the older learners themselves. 

 

CCoonncclluussiioonn  

Shaping skills necessary to cope in the modern technology-saturated society in older 
people takes place with the support of younger family or community members. In most 
cases, teenagers lack systematic pedagogic knowledge and their choice of tutoring 
techniques is based primarily on tacit knowledge which they have gained while being in 
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the role of learner. Previous studies have shown that teenage tutors do not decline to teach 
content that they are not familiar with (Tambaum and Normak, 2014); in addition, it 
cannot be assumed that the teenager will prepare for a session of naturalistic tutoring. 
Therefore, the teenage tutors differ in their declarative knowledge and some teenagers 
transfer only their tacit knowledge during the tutoring process, while others have 
beforehand turned it into explicit knowledge. 

The goal of the present study was to find out what kind of problems occur in the 
naturalistic tutoring of older people by teenagers and to develop methodological 
suggestions to address these issues.  

We saw that teenagers as tutors use interactive techniques relatively rarely and 
tutoring tends to be authoritarian or prescriptive rather than collaborative, which affects 
negatively the effectiveness of the training (De Guerrero & Villamil, 2000). If the tutor 
has declarative knowledge about the subject, then this drives him/her to explain and 
describe rather than to scaffold and ask questions. We also observed that young tutors 
stand a risk to overuse demonstration.  

We saw that in the cases where the tutor had no experience with using the given 
website, he/she used more interactive techniques. The proportion of interactive 
techniques was especially high when these non-users had not prepared for the session 
either. In such cases the session was more about collaborative learning which is rather 
acceptable in informal settings but does not meet older learner’s expectations in more 
formal settings like an IGL project.  

The usage of interactive techniques was the lowest when the tutor was a user of the 
given website i.e. he/she had tacit knowledge about it and he/she had not prepared for the 
session i.e. he/she did not have explicit knowledge about the subject taught. As it is known 
that the effectiveness of instruction depends on the usage of interactive techniques and 
taking into account that the effectiveness of IGL projects has not found a firm 
confirmation (Springate, et al., 2008; Hatton-Yeo, 2010), then sharing tacit knowledge 
without preparation can be one of the reasons for low effectiveness. Tutor’s activity plays 
a key role in older people’s learning (Duay & Bryan, 2008); therefore, the tutors should 
be aware of the threats that emerge when sharing tacit knowledge. 

The results show that there is a general need for introducing interactive tutoring 
techniques among the teenagers. Thus, in IGL projects, where the goal is skills 
development (e.g. Internet skills), it is not sufficient to describe the principles of 
communication – the tutors also need knowledge about tutoring techniques. As formal 
school education normally does not tackle this issue, the problems of improving the 
quality of naturalistic tutoring could be an element of an IGL framework. In particular, 
an interesting idea to test would be that of a reciprocal learning model, in which older 
learner would be a resource person for the young tutor on interactive tutoring techniques. 

In addition, we observed that the preparation for teaching beginners should differ 
from preparation for teaching advanced learners. 

On the base of current research we phrase three hypotheses for future research into 
the process of naturalistic tutoring.  

 
Hypothesis 1. Independent preparation of young tutors to tutoring does not improve their 
interactivity compared to tutors with no independent preparation.  

 
Hypothesis 2. IGL projects in which older learners are prepared for reflecting on tutoring 
techniques used by his or her young tutor in the process of learning Internet skills indicate 
a higher rate of interactive techniques compared to similar IGL projects in which learners 
are not prepared.   
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Hypothesis 3. Tutors who have turned their procedural knowledge of computer usage into 
declarative knowledge before the tutoring session are more effective in teaching 
beginners i.e. the number of repetitions for achieving success is smaller than in case of 
tutors who have not brought their computer skills to the declarative level before the 
tutoring session. (i.e. teaching basic computer skills effectively cannot happen via 
demonstration only.) 
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AAbbssttrraacctt    

In the twenty-first century non-professional tutors, including teenagers, have an 
important role to play in the development of contemporary skills among the older 
population. Scholars in the field of older-age learning share a common belief that age-
specific knowledge should be introduced and implemented when instructing older people. 
At the same time, psychologists warn that only perceived similarities between members 
of an in-group and out-group can reduce the age stereotypes they may hold. Therefore, 
focussing on age-specific knowledge in preparing teenaged tutors for instructing older 
individuals in the acquisition of e-skills would not support age-stereotype dilution in 
intergenerational programmes. An alternative idea is introduced by analysing the 
connections between geragogical principles and the nature of scaffolding assistance. It 
is proposed to focus on tutors’ scaffolding skills instead of older learners’ peculiarities 
when preparing teenaged tutors. The theoretically grounded idea will need to be 
validated by future empirical studies. 
 
KKeeyywwoorrddss: Acquisition of e-skills; age-specific knowledge; intergenerational learning; 
scaffolding; tutoring 
 
  
  

IInnttrroodduuccttiioonn  

Despite numerous studies that demonstrate the positive impact of learning and social 
inclusion in later life on both the individual and society, purposeful social activity and 
older-age learning can also have negative side effects. The profile of the participants as 
well as the principles underlying the learning process may have an undesirable effect on 
older-age learning.  
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For example, if an older individual’s learning and social participation only involves 
activities in a day centre, which is a widespread form of older-age learning in many 
countries (Findsen & Formosa, 2016), the learning occurs in a rather age-segregated 
group. At the same time we know that older individuals, especially those with lower self-
awareness (Chen, Pethtel & Ma, 2010), who have little interaction with young people 
tend to assign highly stereotyped scores to themselves (Hernandez & Gonzalez, 2008), 
e.g., older individuals tend to agree with the stereotype that they are less competent (Kite, 
Stockdale, Whitley & Johnson, 2005). Paradoxically, the segregation of older people has 
been perceived as a benefit, as opposed to the segregation of younger people, which is 
viewed as a social problem that can have negative behavioural consequences (Hagestad 
& Uhlenberg, 2005). Studies on older individuals’ participation in learning are often 
lacking in a deeper examination of the details, i.e., the studies are likely to ‘focus[ing] on 
the individual more than the organization and treat[ing] involvement in one group roughly 
equivalent to that of another, despite a wide variation in their goals, functions, and 
membership’ (Barrett, Pai & Redmond, 2012, p. 527). Such an approach is characteristic 
of the The Survey of Health, Ageing and Retirement in Europe (SHARE) survey, which 
only queries respondents on their participation, on the basis of which conclusions have 
been drawn and recommendations formulated (Golinowska, Sowa, Degg, Socci, Principi, 
Rodrigues, Ilinca, & Galenkamp, 2016; Litwin & Stoeckel, 2016; Potočnik & Sonnentag, 
2013). In addition to the attributes of the parties involved, there are aspects of the learning 
process that are crucial to preventing negative effects on older individuals’ learning. 
Reciprocity is one of the key principles of older-age learning (Formosa, 2012) as it is an 
important component of the theory of intergenerational learning (Thomas, 2012). 
Therefore, in a tutoring interaction in which a more knowledgeable person instructs one 
who is less knowledgeable, some particular aspects need to be taken into account in order 
to avoid negative effects. For example, it has been demonstrated that a dominating style 
of tutoring by a more competent party tends to produce submissive behaviour on the part 
of the learner, which is not conducive to the cognitive development of the less competent 
party (Arcidiacono, Baucal, & Buđevac, 2011). On the other hand, uncertainty, confusion 
or doubt expressed by the competent party may also not support the cognitive 
development of the learner, i.e., the desired acquisition of skills may not occur (Tudge, 
1990, in Arcidiacono et al., 2011). Furthermore, hesitant and illogical tutoring-learning 
interactions may have a negative impact on the cognitive development of even the more 
competent party (Ibid.).  

Many articles about tutoring strategies and techniques for instructing older learners 
provide a valuable basis for identifying pedagogical practices that should be avoided 
when creating learning environments for older people. For example, in the survey 
conducted by Eppinger, Schuck, Nystrom and Cohen (2013) it was shown that positive 
and negative feedback seemed to have a similar impact on older individuals’ learning; 
later, however, older learners were better able to recall from memory content that had 
received positive feedback. Bozoki, Radovanovic, Winn, Heeter and Anthony (2013) 
demonstrated in a study of computer games designed to improve older individuals’ 
cognitive abilities that the expected learning outcomes would not be achieved if the task 
failed to consider the existing knowledge and experience of the older learner, i.e., the 
tasks were too simple. Czaja, Charness, Fisk, Hertzog, Nair, Rogers and Sharit (2006) 
emphasised the importance of perceived success on the part of older learners in every 
instance and interaction when introducing an unfamiliar technology, or they might not 
have the courage to experiment, which increases the likelihood of their abandoning 
technological learning. De Guerrero and Villamil (2000) caution that an authoritarian and 
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descriptive style of tutoring hampers the effectiveness of older individuals’ learning 
process. 

Scholars in the field of older-age learning share a common belief that age-specific 
knowledge (Cohen, 2006; Deary, Corley, Gow, Harris, Houlihan, Marioni, Penke, 
Rafnsson & Starr, 2009) should be introduced when instructing older people. Lemieux 
and Martinez (2000, p. 485) have stated that the success and value of educational 
intervention would be hampered without the critical contribution of gerontology and its 
theories concerning the personal and social reality of older people. This notion is derived 
from the fact that differences in learning abilities and preferences for study methods are 
related to older age (Findsen & Formosa, 2011; John, 1981; Nussbaum & Coupland, 
2008; Pincas, 2007; Requejo-Osorio, 2008). Despite the fact that the group of “old age 
learners” comprises individuals from different cohorts and different generations which is 
a relational term (Ropes, 2013) in current paper we consider an old age learners as one 
whole referring to the third and fourth age in Laslett’s (1996) theory of four ages, Older 
people form a non-homogeneous group in which strictly defined age groups do not 
express age specific differences between individuals and their learning abilities. 
Therefore the Laslett’s approach on old age is applicable as it derives from two terms that 
have an effect on person’s learning motivation and ability: personal duties and person’s 
dependence. 

The objective changes affecting the ability to learn may be related to reduced speed 
of cognitive processes, concerns about worsening short-term memory, impaired fluid 
intelligence or decreased sensory-perceptive functions (e.g., vision) (e.g., Baringer, 
Kundrat & Nussbaum, 2008; Cohen, 2006). It is commonly held that the cognitive load 
must be reduced for older learners (Cohen, 2006; Echt, Morrell, & Park, 1998; Morrell, 
Park, Mayhorn & Kelley, 2000), and that situations in which learners must divide their 
attention between computer keyboard and textbook must be minimised (Tambaum, 
2015), which have implications for organising learning, to give some examples. 
Reference has also been made to age-related social changes that may have an impact on 
learning in the third or fourth age (Laslett, 1996) (e.g. Battersby, 1985; Lodge, Carnell & 
Comelan, 2016) such as diminished external duties and responsibilities which may result 
in taking less personal responsibility for one’s achievement in an unsuccessful training 
session (Formosa, 2002).  

Various authors have formulated tutoring principles to meet the needs resulting from 
age-related cognitive and social changes in individual ageing. A comprehensive 
description of 13 of these principles is provided in an article by Tambaum (2015) based 
on the results of studies by Meyer (1977), John (1981), Xie (2007), Echt, Morrell, and 
Park (1998) and Cody, Dunn, Hoppin and Wendt (1999). These authors emphasize that 
the tutor must incorporate flexibility and enjoyability into the learning-tutoring process. 
Learners need to be provided with the opportunity to be an active learner, and to have a 
chance to act independently and autonomously. The tutor must consider the learners’ 
diversity; their sense of security must be supported as well as their feeling of success. All 
aspects and components of learning organisation should respect the principles of 
sustainability, quality and comfort. These principles highlighted by the authors are 
applicable to both the development of skills and the acquisition of general knowledge.  
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TThhee  ccoonncceepptt  ooff  iinntteerrggeenneerraattiioonnaall  lleeaarrnniinngg  

In the twenty-first century, questions about effective tutoring principles and age-specific 
knowledge are not only relevant to professional trainers. UNESCO’s Future Perspectives 
on Lifelong Learning includes community learning, one of the aims of which is the 
provision of support for older learners (UIL, 2015). Bruner (1996) sees community 
learning as an integral part of the education system. According to this framework non-
professional tutors have an important role to play in the older population’s acquisition of 
contemporary skills, especially digital skills, as the share of adults who lack basic e-skills 
is notably high – 2/5 of those aged 16–74, most of whom are in the older groups (European 
Commission, 2017). Strom and Strom (2011, 2012) consider youth as a segment of 
society that not only supports but also shoulders responsibility for teaching new 
technology.  

Learning that involves different generations is called intergenerational learning 
(IGL), and its programmes have been defined as ‘vehicles for the purposeful and ongoing 
exchange of resources and learning among older and younger generations’ (Hutton Yeo 
& Osako, 2000, p. 6). Such programmes aim to bring people together in purposeful, 
mutually beneficial activities, which promote greater understanding and respect between 
generations and may contribute to building more cohesive communities (FIM-
NewLearning, 2008). One of the aims of IGL programmes is to maintain the relationships 
that emerge during the activities (Buffel, De Backer, Peeters, Phillipson, Reina, 
Kindekens, De Donder & Lombaerts, 2014). As with older-age learning, also IGL based 
on false criteria is not just a waste of time but can even have damaging consequences, and 
if the relationship between the older and younger individuals perpetuates or exacerbates 
negative stereotypes, then it is preferable to do nothing (Freedman, 1992). MacCallum, 
Palmer, Wright, Cumming-Potvin, Brooker and Tero (2010), in their analysis of the 
efficiency of intergenerational practice, have identified the key features of successful 
programmes. One aspect that has an impact on the benefit participants receive from 
intergenerational learning is the consideration of the specific needs of the participants, 
including those related to age. MacCallum and colleagues (2010) also referred to the 
specific need arising from second important characteristic – gender. But in the context of 
e-skills acquisition in the form of individual tutoring, there are few arguments to 
differentiate older learners on the base of sex. As Chiu and Liu (2017) have pointed, there 
exist differences between older men and women when it applies to Internet withdrawal, 
but they are not different in Internet adoption, that means when acquiring e-skills. 

Traditionally, the direction of the flow of knowledge between individuals in IGL has 
been from the older generation to the younger. Nevertheless, scholars have examined 
reverse mentoring relationships, in which the direction of the flow is reversed from 
younger to older (Gerpott, Lehmann-Willenbrock & Voelpel, 2017; Ropes, 2013), such 
as in teaching how to use new technologies (Ropes, 2013). The basic premise of the 
unidirectional approach is that a more knowledgeable person transfers information to a 
less experienced individual (Gerpott et al., 2017). Despite the fact that programmes of 
intergenerational reverse mentoring have become common practice in communities, 
especially in the field of new technology (e.g., cyber-seniors.ca/get-involved/become-a-
cs-mentor; genyes.org/resources; www.geengee.eu/geengee/; www.intergenerational-
ictskills.eu/cms/ ) and that a tutor plays a key role in ensuring the success of older-age 
learning (Duay & Bryan, 2008), relatively little is known about the tutoring behaviour of 
young non-professional instructors. 
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It has been shown that in an IGL framework in which teenagers serve as naturalistic tutors 
(Chi, Siler, Jeong, Yamauchi & Hausmann, 2001; Graesser, Person & Magliano, 1995) 
facilitating the acquisition of older individuals’ e-skills, young tutors tend not to consider 
age-specific needs (Tambaum, 2017; Tambaum & Normak, 2014). Without preparation 
for the session they tend to use a rather authoritarian and prescriptive style (Tambaum & 
Normak, 2018), which can disempower the learner (Tambaum & Normak, 2014) and 
should be avoided due to age-related cognitive and social changes. An unaddressed need 
for extra time was observed during steps that required older learners to divide their 
attention (Tambaum, 2017). The pace of tutoring tended to be brisk, especially when the 
tutor was following a predefined programme or manual (Tambaum & Normak, 2014). 
Even without a manual, the tutor was inclined to be somewhat hurried, as seen in Example 
1 (Tambaum, 2017).  

 
Example 1  
The following interaction between a teenaged tutor and older learner took place within 
two seconds: 

Tutor: Now delete.  
Tutor: Do you remember how to delete? 
Tutor: This (points to the key).  
 

The need for preparatory training for teenaged tutors has been mentioned by several 
authors (Strom & Strom, 2012; Tambaum, 2017; Tambaum & Normak, 2018). Teater 
(2018) in her qualitative research found that young people who were not prepared for 
intergenerational practice did not know what to expect from the interaction with older 
people and were concerned about what they should say. Therefore, the need for 
preparation would also seem reasonable from the young tutors’ perspective. 

It has been proposed that a preparatory programme for teenaged e-skill tutors should 
include the ability to accompany their technical instructions with explanations about the 
purpose of and reasons for the learning tasks as well as cause-and-effect relationships 
(Tambaum & Normak, 2014). Young tutors should learn about the function of learners’ 
mistakes in the instructing process, and they should be trained to avoid intervening in 
some circumstances (Tambaum, 2017). There is also a need to introduce interactive 
tutoring techniques to teenagers and to increase their awareness of the hazards associated 
with sharing tacit knowledge (Tambaum & Normak, 2018).   

Despite our suggestions in previous papers that it is necessary to provide explicit 
age-specific knowledge about older learners (e.g., reduced cognitive speed, difficulty 
dividing attention the need to eliminate external irritators, decreased short-term memory) 
when preparing young tutors for IGL, in this paper we raise the question of whether it is 
justified. 

It has been shown that children and teenagers can possess rather negative stereotypes 
about older people (Meshel & McGlynn, 2004). One must also be mindful that according 
to the capitalist paradigm age-specific differences may be viewed as disadvantages 
(Fenwick, 2012). Young people enter the interaction with pre-existing views of older 
people, which makes them more liable to focus on the differences between themselves 
and older adults, to distinguish themselves in terms of age, and to describe their thoughts, 
feelings and beliefs about older adults in more negative terms (Teater, 2018). Meshel and 
McGlynn (2004) conducted a survey in which young people (aged 11–13 years) 
participated in ‘a variety of educational activities designed to increase their knowledge 
and sensitivities regarding older persons and the aging process’. They found that such 
targeted preparation had no effect on the negative stereotypes held by young people, nor 
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did the information presented to them augment their positive beliefs about older people 
(Ibid.). 

One possible explanation is that once formed, stereotypes are resistant to change 
(Stangor & Lange, 1994 in Meshel & McGlynn, 2004). In fact, casual contact with the 
target group often reinforces pre-existing stereotypes (Ibid.). However, one of the few 
possible means of ”stereotypic dilution” (Hilton & Fein, 1989) is to make out-group and 
in-group representations more similar (Devine, 1989 in Meshel & McGlynn, 2004). In 
other words, the young person must be given the opportunity to interact with the older 
person, and the type of activity must be designed to reveal the similarities between them. 
The age-specific knowledge provided to teenaged tutors prior to contact with older 
learners would have the opposite effect.   

Furthermore, might not this approach to preparation for learning sessions produce a 
‘stereotype threat effect’ with regard to older learners (Abrams, Eller, & Bryant, 2006) 
that could affect their performance? Jordano and Touron (2017) have shown that 
stereotype threat is associated with significantly increased distraction and decreased 
memory function among older learners. Providing young tutors with age-specific 
knowledge might also have adverse consequences because older people are not a 
homogeneous group: older learners would not all have the same needs. 

Some surveys indicate that there are exceptions to teenaged tutors’ inability to 
consider older learners’ special needs in a tutoring interaction. We have ascertained that 
teenaged tutors never hurried learners when they were typing on the keyboard (Tambaum, 
2017). It can therefore be deduced that young tutors are able to take the slower cognitive 
processes of older learners into consideration, not because of their knowledge of such age 
differences but because they believe that older learners are able to perform the particular 
task without help. In another instance (Ibid.) we saw that young tutors curtailed their 
interruptions only when they were confident in the learner’s ability to fulfill the particular 
task, that is to say, after several repetitions of the task. This indicates that young tutors 
needed to be convinced of the learner’s ability to complete the task in order to let them 
perform at their own pace. In other words, the young tutor was focussing on the learner’s 
existing skills, and not on an age-related reduction in ability, while nevertheless 
responding appropriately to that condition.   

How it would be possible to ensure that teenaged natural tutors take the needs of 
older learners into account in a reversed IGL framework without being informed about 
those needs during preparatory training? 

An alternative idea based on the following theoretical analysis will be introduced in 
this article, by demonstrating that young tutors’ ability to implement scaffolding as one 
of the major interactive tutoring techniques indicates that they are able to apply most of 
the principles of older-age learning without paying undue attention to them. First, the 
concept of scaffolding will be briefly described. 

 

TThhee  ccoonncceepptt  ooff  ssccaaffffoollddiinngg  

The scaffolding technique was first introduced by Wood, Bruner, and Ross (1976) as ‘one 
form of help that more knowledgeable others can provide to the learner’. Scaffolding is a 
type of assistance provided by a tutor in order to direct the learner’s activity within a 
“Zone of Proximal Development” framework (Vygotsky, 1997). While the descriptions 
of scaffolding vary to a certain extent, all authors agree that the distinguishing feature of 
the technique is fading (e.g., Goldman, 2009; Wood et al., 1976), which is a gradual 
decrease in direct instruction (performing the task with or without commenting on own 
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activities, examining and/or reading the screen content, demonstrating, commanding, 
describing, explaining, giving feedback) and an increase in observation in a non-
interventional way by hinting, prompting or giving other indirect advice. In other words, 
scaffolding could be called the ‘art of non-teaching’ (Vygotsky, 1997), in which the tutor 
allows the learner to act as independently as possible. 

The earlier discussion about scaffolding metaphor has referred to its limits to be a 
practical tool for researcher being just a general discourse (Stone, 1998). For example 
Berk and Winsler (1995) have described scaffolding as an artful “dance”. However, Chi 
and her colleagues (2001) have formulated 15 tactics of direct scaffolding, and the author 
in her previous study (Tambaum, 2017) introduced the concept of indirect scaffolding as 
the avoidance of any technique, including direct scaffolding. Thereby, practitioners are 
now able to use scaffolding and its use can be measured more precisely. 

According to Chi and colleagues (2001), direct scaffolding tactics include hinting, 
pumping, redirecting the learner, decomposing the task, maintaining goal orientation or 
reminding the learner of some aspect of the task, describing the problem in order to orient 
the learner to the important features, making fill-in-the-blank kinds of requests, initiating 
the reasoning step, asking a leading question, highlighting critical features, comparing the 
current problem with a previously solved problem, providing an example, providing 
physical props, completing the learner’s reasoning step or ‘splicing in’ the correct answer, 
and executing parts of the task. The above list shows that the main function of scaffolding 
is to assist the learner to make a correct decision or to discover the next step. 

 
The dialogue presented in Example 2 illustrates the use of scaffolding tactics formulated 
by Chi and colleagues (2001). In this example the teenaged tutor instructs the older learner 
in the use of E-Ticket Office.  

 
Example 2 

Tutor: Right, right, and let us go and see the play ‘Window to the sun’ instead. 
Learner: Yes. 
Tutor: When you are certain of the tickets. Now, down there is the button ‘Continue’. 
Learner: (Scrutinises the screen) Eee Ticket Office. Wait. Button ‘Continue’. 
Tutor: Yes. 
Learner: (Searches the screen) Mhmh.  
Tutor: That´s it. You do not want the ticket, do you. You do not want to register, do 
you. Then 
Learner: I … (scrutinises the screen) 
Tutor: … on the left (pause 4 sec) 
Learner: Left? (Scrutinises the screen) Oh, the button ‘Continue’! 
Tutor: Right, ‘Continue’. You always have to read what is on the screen. 
 

This is an example of appropriate tutoring, in which the tutor does not demonstrate, point 
out or refer in advance to text and features on the screen that lead to the next step but 
supports the learner to find them by himself. In this example the following scaffolding 
tactics are used by the tutor: (Line 3) decomposing the task, (Line 5) pumping, (Line 7) 
maintaining goal orientation, and (Line 9) hinting. 

Indirect scaffolding describes an interaction in which the tutor is available to the 
learner, but only observes the learner acting independently and does not interfere even 
when the learner faces a problem, is thinking, or tries to make or makes a wrong move. 
Indirect scaffolding has been identified as a distinct technique particularly applicable to 
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teenagers’ naturalistic tutoring since young tutors tend to offer help before that help is 
requested (Tambaum, 2017). 

It has been shown that adult learners prefer instructional support based on scaffolding 
rather than direct instruction or a combination of instructional approaches (Wood, 
Lanuza, Baciu, MacKenzie & Nosko, 2010). In addition to this preference, scaffolding 
reduces the risk of a more knowledgeable person’s adopting a dominating style, which 
may have a negative impact on the less competent party, as shown by Arcidiacono and 
colleagues (2011), and lessens the possibility of ignoring the existing knowledge of the 
learner (Bozoki et al., 2013). Chi and colleagues (2001) have described the scaffolding 
technique in relatively clear and specific terms, which facilitates training in scaffolding 
skills. For example, it would be more complicated for the young naturalistic tutor to 
understand the idea of learners being active and independent rather than giving them hints 
or decomposing their task. It should be noted that scaffolding techniques are particularly 
useful in e-skills tutoring, as usability based on an intuitively comprehensible 
navigational structure is a basic characteristic of websites today. The tutor could ask the 
learner where he or she thinks an object is on the screen rather than demonstrating or 
explaining. These arguments support the use of scaffolding by teenaged tutors who are 
facilitating older-age e-skills learning. 

As described above, tutoring principles such as flexibility, consideration of diversity, 
support for the learner’s sense of security, etc. can be applied in order to meet the needs 
of older learners. The links between these principles and the concept of scaffolding, which 
have been identified through theoretical analysis, are presented and discussed in the 
following section.   

 

AApppplliiccaattiioonn  ooff  oollddeerr--aaggee  lleeaarrnniinngg  pprriinncciipplleess  tthhrroouugghh  iimmpplleemmeennttaattiioonn  ooff  tthhee  
ssccaaffffoollddiinngg  tteecchhnniiqquuee  

The tutoring principle of flexibility, including the appropriate pace of learning, is 
supported by the nature of scaffolding, which is based on what the learner is prepared and 
able to do at each step of the tutoring process.  

As described above, young tutors following their natural style of instruction do not 
always adopt the pace that the learner requires. In previous research we observed that 
most of the techniques that young people used were non-interactive: explanations and 
commands predominated (Tambaum & Normak, 2018). The pace of the most frequently 
employed techniques was determined by the tutor. Most of the tactics used in scaffolding 
allow time for the learner to respond. In other words, the learner dictates the pace of 
instruction.    

The principle of security is intrinsic to the practice of scaffolding. The scaffolds 
embodied by the instructor provide learners with readily available assistance. The 
scaffolding tutor is advised to create an atmosphere in which the learner is not afraid of 
making mistakes. It is nevertheless important to distinguish steps to prevent mistakes 
from those that create a secure environment within which mistakes may be made.  

Manuals and predefined programmes in which the recommendations are not based 
on scaffolding theory describe the tutor’s role in providing a sense of security as follows: 
‘They [an older students] just need a little help and guidance, plus the reassurance of 
having a safety net as they explore this new technology, and you can give them that just 
by being there’ (https://www.telstra.com.au/content/dam/tcom/seniors/pdf/new-
guides/presenters-guide-new-accessible.pdf, p. 1). In our studies, this passive presence 
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has been given a distinct name – indirect scaffolding (Tambaum, 2017; Tambaum & 
Normak, 2018). 

In order to incorporate the principles of diversity and interconnectivity, the tutor must 
be able to create links between new material and the learner’s existing knowledge. 
Scaffolding achieves this by means of two possible tactics: ‘providing examples’ and 
‘comparing the current problem with one that was solved previously’. Fading – a 
distinguishing features of the scaffolding technique – generally provides the opportunity 
to discover the learners’ individual characteristics, as fewer direct instructions on the part 
of the tutor, such as explaining or demonstrating, provide more opportunities for learners 
to present and explain the associations and relationships of the new material to their 
existing knowledge. 

A sense of success is achieved when the learner is able to apply the acquired skills 
and knowledge. During the learning process, learners need to be given the opportunity to 
practice new skills until they succeed. Fading also assists in accomplishing this goal. One 
scaffolding tactic recommends dividing the task into smaller components (decomposing), 
thus decreasing the likelihood of failure.   

The principle of independence and activity requires the tutor to play a supportive 
role and the learner to acquire new knowledge and skills through active participation. 
Learners take responsibility for their own progress. Educational gerontology emphasises 
that learners should be encouraged to do as much as possible themselves, no matter how 
much time it takes or how often they ‘stumble’. This approach is an innate characteristic 
of scaffolding.  

This principle also has another significant aspect. The learner must be consciously 
directed towards independent learning not only at that moment but also in the future. The 
principle of sustainability is also relevant – the method of instruction must safeguard the 
volition of older learners and provide the skills to continue their self-development. These 
future-oriented requirements are pertinent to the organisational aspects of older-age 
learning, and extend beyond the practice of scaffolding. The principle of sustainability in 
facilitating older-age learning needs to be emphasised in the preparation of young tutors 
for IGL (Buffel et al., 2014). 

Enjoyability and comfort are principles that do not directly relate to scaffolding. 
Scaffolding can actually be quite uncomfortable for the learner because the tutor’s aim is 
not to provide correct answers and avoid errors, but to intervene only in the event of false 
responses and irresolvable problems. However, if support is given correctly, it should be 
possible for the older learner to acquire new skills in an enjoyable manner, especially if 
the role of the tutor is explained to the learner at the outset. 

The principle of usefulness refers to the learners’ ability to apply new skills and 
knowledge in their future activities. This principle is respected when the tutor is familiar 
with the learner’s interests. Tambaum and Normak (2014) have concluded that a 
questionnaire or other tool or method of identifying the interests, habits and everyday 
routines of the older learner should be developed and provided to the young tutor during 
the IGL preparatory phase. Such preparation would support the creation of trust between 
the tutor and learner, which seems to be crucial to implementing direct and indirect 
scaffolding techniques. 

The principles of modernity and quality of the content are essential to older-age 
learning. Scaffolding in itself obviously does not guarantee that the content is up-to-date; 
nevertheless, scaffolding as an interactive style of instruction should increase the 
likelihood that the older learner would be motivated to remain interested in learning new 
things. 
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The older-age learning environment should also support competitiveness, i.e., the ability 
to resist the subtle pressures of ageism. While this is not directly related to the scaffolding 
style of tutoring, ensuring that preparation for IGP encourages tutors to focus on an 
appropriate style of instruction instead of on age specificities would provide a good basis 
for broader discussions on the ways in which stereotyping and discrimination can be 
counteracted. 

Scaffolding is one way to realise the principle of the quality of the tutoring process, 
as we know that adult learners prefer instructional support based on scaffolding rather 
than direct instruction or a combination of instructional approaches (Wood et al., 2010).  
  

DDiissccuussssiioonn  

As mentioned above, participation in learning activities does not automatically guarantee 
a positive outcome for older individuals. This is important, as we know that tutoring now 
represents a much wider field of activity than in the past, when it was principally regarded 
as a formal occupation (Bruner, 1996; Strom & Strom, 2011, 2012; UIL, 2015).   

According to Graesser and colleagues (1995), non-professional, or ‘natural’ tutors, 
require preparation for their task in order to avoid a negative impact and risk of failure in 
older-age learning (Strom & Strom, 2012). Scholars in the field of older-age learning and 
IGL share the belief that age-specific knowledge, such as reduced cognitive speed or 
decreased short-term memory, should be introduced prior to instructing older people 
(Formosa, 2012; Thomas, 2012). Few surveys of teenaged natural tutors who are 
facilitating older learners’ e-skills support this belief (Tambaum, 2017; Tambaum & 
Normak, 2018), yet the principles of communication pertaining to the special needs of 
older-age learners are often printed in manuals for young tutors undertaking 
intergenerational e-skill learning projects (e.g., cyber-seniors.ca/get-involved/become-a-
cs-mentor; genyes.org/resources; www.geengee.eu/geengee/; www.intergenerational-
ictskills.eu/cms/ ). 

As age-related changes are interpreted as disadvantages in the capitalist world 
(Fenwick, 2012), an implicit focus on learners’ reduced abilities would diminish the 
opportunity for ‘stereotype dilution’ among the younger generation, as the similarities 
between the young tutor and older learner would be much more difficult to discover in 
the course of IGL (Hilton & Fein, 1989). 

It has been shown in the literature that older learners’ specific needs can be met 
through the implementation of geragogical principles (Tambaum, 2015). These principles 
are somewhat complex, and it is likely assumed that they would be applied by 
professional tutors. However, within the context of community learning, in which 
teenagers play the role of tutors, their preparation would probably not reach a professional 
level. 

A more plausible solution to preparatory sessions for natural teenaged tutors has been 
proposed, based on a theoretical comparison of the scaffolding technique (Chi et al, 2001; 
Goldman, 2009; Wood et al., 1976) on the one hand, with tutoring principles derived from 
research on older-age learning on the other (Tambaum, 2015).  

It has been shown that the tutor who is able to provide learning support through 
scaffolding tactics can be flexible and adopt the pace that learners require when thinking, 
executing new skills, dividing their attention between objects, etc. Scaffolding helps to 
reduce the cognitive load on the learner by reducing the number of demonstrations, 
commands and other non-interactive techniques that the learner would be required to 
imitate and remember. The trust established through scaffolding gives older learners a 
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sense of security. Fading, which is a distinguishing feature of the scaffolding technique, 
provides the opportunity for the learner to be as independent and active as possible, and 
to form connections between new and previous knowledge.  

Nevertheless, scaffolding and implementing other interactive techniques may not 
address all the principles of older-age learning that help to meet their specific needs. For 
example, a scaffolded learning process may be quite uncomfortable for older learners, as 
the tutor has not provided an easy way for them to perform learning tasks. The principle 
of usefulness in the sense of time saving might also be perceived as lacking. As the 
learners will probably make many more mistakes and encounter more difficulties with a 
scaffolding process as compared with an approach based on commands and 
demonstration, which mainly requires imitation, their confidence in their ability could 
conceivably be undermined. Therefore, older learners should be informed about the 
nature of the tutors’ preparation and if necessary, scaffolding and other interactive 
techniques should be introduced to them. This would also neutralise a possible ‘stereotype 
threat’ (Abrams et al., 2006) to older learners.  

In previous research we introduced the idea that in a reciprocal learning model the 
older learner could also receive preparatory training in interactive tutoring techniques in 
order to serve as a resource person for the young tutor (Tambaum & Normak, 2018). The 
hypothesis was advanced that in IGL projects in which older learners are given the 
opportunity to reflect on the tutoring techniques that will be used by their young tutor in 
the process of learning Internet skills there would be a much greater usage of interactive 
techniques, including scaffolding, compared with similar IGL projects in which learners 
are not provided with such preparation. 

Whether young tutors acquire knowledge of how to support older learners via special 
preparatory training or whether they can expect advice about tutoring techniques from the 
learner during the session, natural tutors’ uncertainty, which would not support the 
learner’s cognitive development, (Tudge, 1990, in Arcidiacono et al., 2011) will be 
decreased.  
 

CCoonncclluussiioonn  

In this article the author proposes training young tutors in interactive tutoring skills rather 
than in the age-specific needs of older learners when preparing them for facilitating older 
individuals’ e-skills. The reason for avoiding focusing on the differences between older 
and younger learners is derived from the fact that only perceived similarities between 
members of in- and out-groups can diminish the stereotypes that each group holds about 
the other. The connections between the principles that apply to older-age learning and the 
techniques of scaffolding show that if a young tutor is trained in the latter, the older 
learner is more likely to be instructed in a way that takes the characteristics of old age 
into account without directly focussing on them.  

The analysis presented in this paper summarises and combines the results of recent 
research; its theories and conclusions will require validation from empirical studies. 
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Introduction 

More than 40% of people aged 55–64 and 70% of people aged 65+ do not use the Internet on 

a regular basis (World Bank, 2016). The main reason for the modest use is lack of skills 

(Europe's Digital Progress Report 2017; ‘deleted for anonymity’, 2016). According to a 

framework of six digital skills formulated by van Dijk and van Deursen (2014), older people 

tend to be deficient in operational and formal skills. They are at a disadvantage in obtaining 

lower Internet skills because those skills are media-related and their structure differs from 

that of any other medium familiar to older people (Ibid.). Therefore, despite the fact that 

operational and formal skills are “automatically acquired” through learning-by-doing, and 

that young people mainly assimilate them this way, older people may need support (Ibid.). 

It has been repeatedly stated that adults do not acquire computer skills by attending courses 

but prefer to learn from other people and by experimenting (Digital Agenda Scoreboard 

2012; Selwyn et al., 2006) in less structured formal or informal environments (van Dijk & 

van Deursen, 2014). Older people are considered less knowledgeable learners while obtaining 

lower Internet skills (Ibid.). According to several authors, less knowledgeable learners benefit 

more from direct instruction than discovery learning in acquiring digital skills (Tuovinen and 

Sweller, 1999). Kirchner and colleagues (2006) explain this on the basis of brain functioning. 

For less knowledgeable learners discovery learning or learning-by-doing requires 

considerable working memory, which limits their ability to store new knowledge in their 

long-term memory; in other words, the discovery method inhibits their learning (Kirchner et 

al., 2006). 

This context gives rise to the question of who should provide instruction in lower Internet 

skills for older people outside a framework of formal courses. According to research on 

factors that affect an individual’s participation in the digital world (van Dijk & van Deursen, 

2014), a social network or environment conducive to access and use (rather than mere access 
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to training) is one of the most important intermediaries. In other words, motivation, access, 

skills and usage of IT and a supportive network need to be created for older learners within 

the community (Ibid.). Bruner (1996) has proposed community learning as a solution for 

adult education in general. According to the concept of the Learning City (UIL, 2015), 

mutual learning in a community should be a strategic objective for every local government. 

Among others, teenagers are envisioned as non-professional tutors in community learning, 

with an important role to play in the development of contemporary skills among the older 

population (Strom & Strom, 2012, 2011; Pyle, 2005).

There are several reasons for assigning such a responsible role to young people. First, it has 

been shown that well-planned intergenerational learning (IGL) projects based on theory have 

the potential to achieve positive results for young people (Generations United, 2007; 

Topping, 2020). Second, teenagers are present in the community and – despite the growing 

skepticism about young people's high digital skills – they are familiar with most of the 

relevant lower Internet skills (van Dijk & van Deursen, 2014). 

At the same time, teenagers are likely to have those skills in the form of tacit (Polanyi, 1967) 

rather than explicit knowledge because operational and formal skills are not systematically 

taught in in schools (van Dijk & van Deursen, 2014; Leppik, Haaristo & Mägi, 2017). 

Previous research (‘deleted for anonymity’, 2017; 2018) has indicated that in the interaction 

between a naturalistic (Graesser et al., 1995) teenaged tutor and an older learner there are 

relatively low rates of use of interactive techniques (Chi et al., 2001) and fading (e.g. 

Goldman, 2009) in teenaged tutors’ instructional dialogue. It must be emphasised that in 

addition to content knowledge pedagogical content knowledge must also be included in 

teacher training (Schulmani, 2004). With regard to naturalistic tutors, previous research has 

shown that teenaged tutors tend not to prepare for tutoring sessions even when they are not 

familiar with the content they are going to teach the older learner (‘deleted for anonymity’, 
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2017). Altogether, teenaged tutor training (TTT) is required in order to prepare them to 

facilitate older persons’ acquisition of e-skills (‘deleted for anonymity’, 2014; 2016; 2018).

IGL projects are widespread; nevertheless, the theoretical framework for this field of 

education still requires further development (Vieira & Sousa, 2016), and a need for additional 

interdisciplinary research and theoretical modelling has been acknowledged (FIM-

NewLearning, 2008). Topping (2020) has recently proposed a theoretical model for 

intergenerational tutoring; however, it does not describe the context for digital skills, and the 

text of his paper would seem to indicate that adults are assumed to be the tutors. Topping also 

acknowledges a need for further practical evaluation of the proposed theoretical model.  

Young tutors are often given instructions and printed manuals to prepare them for 

intergenerational e-skills learning projects (e.g. Cyber-Seniors, Generation YES, Grundtvig 

Learning Partnership, Grandparents & Grandchildren). A content analysis of those materials 

reveals that two types of recommendations are overriding. First, in those tutorials the subject 

matter of tutoring sessions with no pedagogical content knowledge prevails, i.e. the didactics 

relies on the point-and-click (Loo et al., 2016) style of instruction, in other words, on 

imitation. Second, project materials present the ways in which older learners differ from other 

learners. Some authors (Wandke et al., 2012; Bean, 2003 in van Dijk & van Deursen, 2014) 

even recommend avoiding “digital natives” providing computer instruction to seniors as 

“these younger individuals cannot imagine older adults’ problems in not grasping the 

workings of digital technology and often perform teaching operations at a quick speed” (p 

127). Those authors consider teenagers unsuitable as tutors of older learners because of their 

youth and the assumption that their pedagogical style cannot be altered.  

Previous reseach has shown that neither lists of subject matter nor lists of older learners’ 

peculiarities help naturalistic tutors achieve IGL objectives. Printed manuals make 

naturalistic tutoring even less interactive (‘deleted for anonymity’, 2014), and preparation 
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that focusses on older learner’s peculiarities increases the spread of old-age stereotypes 

(Stangor & Lange, 1994 in Meshel & McGlynn, 2004) which in turn affects one of the 

purposes of IGL – better understanding of each other. We advance the idea that instead of 

focussing on what needs to be learned and which rules apply to communication with older 

people, emphasis should be placed on tutoring techniques, i.e., how to instruct the learner 

(‘deleted for anonymity’, 2018). That approach is in line with the general principles of 

descriptive theory.   

With regard to how the teenaged tutor should instruct the older learner, a four-part structure 

for preparing and implementing a tutoring session is proposed based on a task-centred 

instructional strategy (TCIS) and supported by a formative research methodology (Reigeluth 

& Frick, 1999). Formative type of data of training cases is analysed, results presented, and 

tentative revisions of TCIS theory suggested and discussed.

Research design

We use a formative research methodology to develop a design theory (Reigeluth & Frick, 

1999) for teenaged tutors’ facilitating the acquisition of basic e-skills by older learners. These 

theories provide the basis for practical guidelines for how instruction should be carried out.

In the first section of the current paper the first four parts of TCIS (Merill, 2007) and first 

principles of effective instruction (Merill, 2002) are briefly introduced. The question of how 

to better adapt TCIS to the conditions and purposes of instruction-learning processes between 

teenaged tutors and older learners for the acquisition of digital skills (Y-O sessions) is 

discussed.  Several improvements to TCIS are proposed on the basis of our previous research.

Empirical research was conducted in which additional aspects of improved TCIS are 

specified. These particular cases were not directly designed to improve the instructional 
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design of Y-O sessions, but to develop a new instructional design for conducting teenaged 

tutor training (TTT) for Y-O sessions. In other words, we did not use designed cases in which 

the theory is intentionally instantiated for current research. Nevertheless, naturalistic 

instructional dialogues between teenaged tutors and adult learners are included in TTT as a 

practical component of the training, and those dialogues can be used as in vivo data 

(Reigeluth & Frick, 1999) for modifying a theoretical TCIS model to fit the Y-O situation.  

Data from six cases of TTT were gathered in the autumn of 2019. In each of the six sessions a 

teenaged tutor was given the task of instructing an adult learner in how to buy tickets from 

the TicketOffice site. In every session, the same person – the researcher/author of the current 

paper – played the role of the adult learner. The TTT process was recorded on a video 

camera. One part of the TTT, in which the teenaged tutor instructed the adult learner without 

any prior tutor training, i.e., the naturalistic tutoring video (NTV), was immediately 

downloaded onto a computer and used as a learning tool for the next steps. All TTT sessions 

consisted of five parts: a) NTV; b) watching and commenting on the NTV; c) an introduction 

of tutoring techniques, orally and by means of schematics and worksheets; d) a scaffolded 

discussion about scaffolding techniques, making mistakes, and giving the learner time; e) 

instruction conducted by the teenaged tutor based on this new knowledge and by 

implementing an anti-foretelling tutoring style (Game). The researcher was the learner in the 

Y-O interaction and the teacher in the TTT, and was simultaneously a researcher who 

watched the video data after every session and made changes in the design of the next session 

on the basis of notes made during observation and on personal experience as a TTT teacher. 

According to the requirements of formative research methodology, the researcher is expected 

to be personally involved in the design experiments, i.e., in the operationalisation of the 

methods and analysis of relevant situations. It is also necessary to clarify the researcher’s 
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assumptions, biases and theoretical orientations (Reigeluth & Frick, 1999), therefore the 

research design was first reviewed by an external expert in instructional design theory.  

According to formative research methodology, observations, documents and interviews are 

valid ways of collecting the formative data (Ibid.). In the current research, observations are 

based on video recordings of TTT, and NTVs represent documents. As the researcher played 

a triple role in the TTT sessions, the interaction can be regarded as an interview. Reigeluth 

and Frick (1999) point out that the most useful data come from one-on-one interviews with 

participants during the implementation of the design instance, because the memory loss 

inherent to interviews is avoided. At the same time, interviews that take place during 

implementation have less external validity because of intrusiveness. 

For the current research, six sessions of TTT reached the point of saturation in terms of the 

research questions. Nevertheless, suggestions made in this paper for modifying TCIS theory 

for the Y-O context require replication and additional formative research, preferably in the 

form of experimental studies, for validation and converting the proposed instructional model 

into knowledge.  

Reigeluth and Frick (1999) have emphasised the importance of informing the participants of 

the formative research in order to maximise their openness to improving the instructional 

design. In the current work, the uniqueness of the research and the novel role of the 

participants was stressed by the researcher when inviting teenagers to participate. The tutors, 

aged 13–18, were found from schools in three cities: ‘deleted for anonymity’ (M13, M17), 

‘deleted for anonymity’ (F13), and ‘deleted for anonymity’ (F14), and from the youth centre 

in ‘deleted for anonymity’ (M14, M15). 

In ‘deleted for anonymity’, the tasks of the tutor in the planned tutoring sessions were 

explained during two face-to-face meetings at the schools. The teenagers were provided with 
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a parental consent form. At the other research sites, the tasks of the participant as well as the 

consent form were sent in advance in writing and explained to students by a third party (the 

parent, the teacher, the youth worker). The task of instructing the researcher in how to use 

TicketOffice was described to the students with no extra recommendations regarding whether 

or how they should prepare for this task. There were no advance restrictions on the duration 

of the session. All of the participants and their parents signed the consent form.

Modifications to the TCIS model for Y-O tutoring

Merill’s TCIS represents a model of direct instruction in actual situations and is therefore 

well suited to e-skills learning. In TCIS the emphasis is on demonstration (worked examples) 

rather than discovery or exploration. The first three components of TCIS (Whole Task, 

Progression, Components) are applicable to preparing Y-O sessions and the fourth 

component (Strategy) is relevant to conducting them. 

The reason teenaged tutors require pedagogical content knowledge (Shulman, 2004) for 

preparing Y-O sessions relates to our previous observations. We have shown that teenaged 

tutors tend to begin tutoring without any foreknowledge of the content they are going to teach 

older learners (‘deleted for anonymity’, 2014; 2018). This resembles a process of co-learning, 

which is  not recommended for older adult learners in non-formal settings (Springate et al., 

2008; Hatton-Yeo, 2010), and it is similar to discovery learning, which is not suitable for less 

knowledgable learners (Kirschner et al., 1992, van Dijk & van Deursen, 2014). The tutor’s 

lack of content knowledge combined with their independent preparation for the Y-O session 

carries a risk of over-reliance on point-and-click style (‘deleted for anonymity’, 2018).  

The first step of TCIS (Whole Task) requires the tutor to understand the learning task and the 

level of skill the older learner needs to achieve by the end of the tutoring session. In the 
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modified Y-O instructional model, we recommend that the older learner enter the session 

already aware of their learning task. There are two reasons for this recommendation: first, the 

definition of what is to be learned refers to strategic skills in the framework of six digitals 

skills proposed by van Dijk and van Deursen (2014). According to them, the strategic skills 

of the younger generations are only moderately developed and therefore they are not well 

equipped to advise others. The older generations have superior strategic skills (Ibid.) and 

could probably provide better support to each other. 

We also propose a complementary measure in the first step of TCIS model – a risk 

assessment executed by the teenaged tutor. Deciding how to continue with the Whole Task 

needs to be based on two vital factors: a) whether the teenaged tutor has time to prepare for 

the session, and b) whether the teenaged tutor has knowledge of the content to be taught 

(website or application, hereinafter app). Risk assessment options based on the results of 

previous reserach (‘deleted for anonymity’, 2017; 2018) are presented in Table 1.

Table 1. Risk assessment options for teenaged tutors. 

The second step (Progression) and third step (Components) of the TCIS model serve as useful 

tools for teenaged tutors by providing guidelines for analysing an app in advance and 

preparing diverse scenarios as increasingly complex practical examples. 

The teenaged tutor is advised to analyse the general structure of the app by verifying 

keywords and common concepts of the app design, as well as to determine the general 

process of using it. It is important to give the older learner a sense of location, distance and 

direction (Kwan, 2001 in van Dijk & van Deursen, 2014) in order for them to avoid 

becoming disoriented. In our previous research, we have observed teenaged tutors’ providing 
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no explanations that would have given the learner a broader perspective (‘deleted for 

anonymity’, 2014). Therefore, we recommend that teenaged tutors describe the main 

processes of the app in writing and use this process map as a tutoring tool in Y-O sessions.  

TCIS emphasises that each task in the progression should involve a more detailed application 

of one of the component skills. We have previously shown that teenaged tutors tend to ask 

older learners to repeat similar tasks without progressing in complexity. The TCIS model 

describes how it is possible to avoid identical tasks in Y-O sessions. Exceptions and 

exceptional processes should be identified, and varied Working Examples prepared for these 

circumstances. However, we do not know why teenagers as naturalistic tutors use identical 

rather than a variety of tasks. In order to make the improved TCIS model more applicable 

additional data is needed regarding teenaged tutor’s perceptions of repetition in tutoring the 

aquisition of digital skills. 

In the fourth step of the TCIS model (Strategy) the teenaged tutor decides how to conduct the 

tutoring session. In TCIS the first principles of effective instruction introduced by Merill 

(2002) are easily adaptable to Y-O session. These principles are following. The teenaged 

tutor needs to build the new knowledge and skills on the foundation of the learner’s existing 

experience (activation). The tutor should then demonstrate the new skills by means of 

Working Examples, after which the learner executes them (application). Finally, the tutor 

facilitates the integration of these skills into everyday activities. 

In the context of instructing digital skills, one way to make use of the learner’s previous skills 

is to let the learner hold the mouse from the very beginning of the Y-O session. Based on the 

results of our previous studies (‘deleted for anonymity’, 2018) we cannot assume that 

teenaged tutors would do this. Therefore we should find out how teenaged tutors perceive and 

interpret this recommendation.
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The principle of demonstration comprises the introduction of concepts, procedures and 

processes, in which the behavior is modelled by the tutor. Previously we have witnessed the 

temptation on the part of teenaged tutors to read aloud the texts and icons displayed on the 

screen. Recapitulating or demonstrating the layout of a website creates a higher extraneous 

cognitive load (Schnotz & Kürschner, 2007) and taxes the learner’s short-term memory. The 

fact that apps and websites are usually designed for optimum usability based on an intuitively 

comprehensible navigational structure should be reflected in the tutoring. It is important to 

gather more detailed knowledge about how teenaged naturalistic tutors use a more conceptual 

approach to the content being taught.

The principle of application includes working with practical examples and dealing with a 

variety of challenges related to using the app. The aim of the tutor in this phase is to decrease 

the number of direct instructions (defined as the use of non-interactive techniques by ‘deleted 

for anonymity’, 2017) by gradually increasing the use of scaffolding tactics and other 

interactive tutoring techniques as the learner progresses. Chi and colleagues (2001) and Chi 

(2009) have described interactive and non-interactive tutoring techniques and developed a list 

of 15 scaffolding tactics. We have some reservations about naturalistic teenaged tutors’ using 

those techniques, as we have limited knowledge of the extent to which they need to be 

introduced to them. 

Implementation of scaffolding techniques inevitably creates a learning environment in which 

the learner encounters challenges, makes errors, and learns by trial and error. According to 

Merill’s first principles, as well as many ohter authors, making errors is a natural way of 

learning, a logical consequence of solving problems.  We have observed that teenaged tutors 

tend to be afraid of letting the learner make mistakes and therefore try to prevent confusing 

situations (‘deleted for anonymity’, 2017). Additional data is needed on teenaged tutors’ 

perception of their role in welcoming learners’ mistakes.
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With regard to the principle of integration, Merill explicitly states that the teenaged tutor 

could encourage the learner to demonstrate their new skills to friends after the sessioon 

(2002), an opportunity that could be expressly organised to create a link between IGL and 

other activities in the community. 

We have introduced the TCIS model as potentially suitable for implementation in the Y-O 

context and proposed two relevant improvements – a risk assessment and a process map. We 

have further identified a need for additional knowledge in five areas of the TCIS strategy 

phase on which empirical research has been conducted. 

1. What are the ways in which teenaged tutors demonstrate the procedures and 

concepts of the app?

2. What are their perceptions of repeating tasks and providing the learner with 

working examples?

3. How is the explanation of instructional techniques perceived by teenaged 

naturalistic tutors?

4. How are the learner’s mistakes perceived by teenaged tutors as a way of learning?

5. How is the tutoring influenced by letting the learner hold the mouse?

Results

As an indication of the first question, we found that two of the six tutors did not describe the 

concepts or procedures. For these two instructors, describing the activity meant describing the 

screen (boxes, texts, buttons etc) and asked to follow their commands. Four tutors also 

described the procedures for using the app, but this was usually done while being on the page 

rather than when moving between pages. Specifically, when the tutor was moving to the next 

page, they rarely explained why or what would happen by doing so (see Example 1).
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Example 1. Tutoring dialogue in two different circumstances of the process.

Staying on the page Moving to the next page

The tutor A: Choose the time of the event 

The tutor A: (waiting)

Learner/researcher: How I can choose?

The tutor A: It's like pressing a normal button

/…/

The tutor A: Hm. Tickets are sold out. Then 

you need to select something different.

The tutor A: Click on ‘Buy the ticket’

The tutor A: And then, put ‘Offer a ticket’

The tutor A: And then, if you don't like 

the seat, you can go to ‘Cancel seat’. Or, 

if you like, you add it to the ‘Shopping 

Cart’.

From the interactions between the teenaged tutor and the learner/researcher it became evident 

that the tutor knew the principles of the design of the app but they did not recognise a need to 

share such information with the learner. In the Game part of the interaction, the teenaged 

tutor was assisted to reach a higher procedural level in their tutoring communication. Every 

time a teenaged tutor gave the direct command to “click there“ the learner/researcher asked, 

“Why do I have to click there“?

In none of the six sessions did the teenaged tutor show several different Working Examples. 

From the interaction it became clearer why the tutors tended to believe that doing all of the 

necessary steps once would be enough for learning how the app works. For three of the tutors 

learning the app meant remembering the steps, and they believed it to be an easy task. They 

had gotten this impression from their experience teaching family members. One teenaged 

tutor used YouTube tutorials as an example of tutoring in which the material is presented 

once, and there is no difficulty remembering it. In the course of a conversation one teenaged 
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tutor raised the possibility that teenaged tutors might infer that the learner had acquired the 

new skill because they had performed all of the steps during the session with few mistakes or 

errors. However, the teenaged tutor is unaware that if they tell the learner all the steps in 

advance, the learner is very unlikely to make mistakes. In one case, the tutor expressed the 

opinion that successful learning depends on the tutor’s performance: the more thoroughly the 

tutor reads the screen, the better the student will remember. 

The analysis revealed several new ways of introducing instructional techniques  on the basis 

of NTV, schematics and worksheets. Most of the tutors first mentioned the use of questions 

as the interactive technique in their way of tutoring. At the same time, they illustrated their 

use of questions with examples in which they determined the learner’s personal 

circumstances and preferences in the context of buying tickets (Do you want to go to this 

show?). 

Scaffolding and fading were first explained in analogous terms (a scaffold is a temporary tool 

used in construction or reconstruction) by the TTT teacher. By the third time, it was clear that 

this analogy did not create an understanding of the nature of scaffolded tutoring. The terms 

foretelling, or preventing dictation were used in subsequent cases. The meaning of the 

strategy was understood, and scaffolding and fading were successfully implemented by 

preventing dictation. TTT teacher explained effectively the usefulness of that strategy as 

following:  “Why should you not tell me the next step in advance? The difference is that when 

you tell me what to do next, I just have to memorise it. But if I myself realise what to do next, 

it's much easier to remember it.”

All the tutors confirmed that mistakes are a natural part of learning; nevertheless, they always 

prevented the learner from making mistakes. In the final part of TTT – the Game – after 

discussions about mistakes and their role in learning, the tutors were able to allow the learner 
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to make mistakes. However, those were fairly simple situations over which the tutor had 

control (e.g., the learner had not included the @ sign when entering their email address).

When testing how teenaged tutoring is influenced by allowing the learner to hold the mouse, 

four of the six tutors did not miss holding the mouse themselves. One tutor even noticed that 

allowing the learner to hold the mouse helped to set a more appropriate pace for the learner 

and reduce excessive intervention. However, one tutor felt that her not holding the mouse was 

an impediment to effective tutoring. She felt that replacing the mouse with oral descriptions 

as a guidance tool was an obstacle. The other tutor was afraid to ask for the mouse even when 

exploring an unfamiliar situation, and the learner became an extension of the tutor's hand, 

experimenting with different steps on the screen according to the tutor's commands, without 

understanding what was happening. 

Discussion

The problem that only a small proportion of older people use the Internet on a regular basis 

(World Bank, 2016) is longstanding. Progress toward universal access to digital media 

widens this gap in skills and usage (van Dijk & van Deursen, 2014). We therefore face a risk 

of permanent ’grey digital divide’ (Morris, Goodman & Brading, 2007). Intergenerational 

learning in which teenaged tutors are the source of skills and knowledge for older learners 

has been proposed as a solution for alleviating this digital divide. In keeping with 

recommendations in the field of teacher training, evidence-based preparation for IGL tutors is 

essential. A model for Y-O instructional design has been described in this paper.   

We used Merill’s TCIS model as a basis for the instructional design of a Y-O tutoring 

session. The theoretical model has been divided into two parts. In the first part, the model for 

preparing a Y-O session is designed according to steps 1–3 (Task, Components, Processes) of 
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the TCIS model with two modifications for the Y-O context. For the Task phase we propose 

a risk assessment as a complementary step. For the Process phase we emphasise the 

importance of mapping the process and recommend using the map as a tutoring tool in the 

fourth step (Strategy). Both proposals are based on our previous research in which Y-O 

designed cases were used as a source of empirical data. 

The second part of the model for a Y-O tutoring session consists of pedagogical content 

knowledge about instructional principles, techniques and tactics to be used in in the fourth 

phase of TCIS (Strategy). In this phase, Merill’s (2002) first principles of effective 

instruction – activation, demonstration, application and integration – are proposed for 

implementation by the tutor. For the tutoring dialogue between the tutor and the learner 

conducted in the Strategy phase, we recommend the use of a system of interactive and non-

interactive techniques including the scaffolding tactics described by Chi (2009) and 

colleagues (2001), as well as indirect scaffolding (‘deleted for anonymity’, 2017) as means of 

fading (e.g. Goldman, 2009). The techniques for the Y-O tutoring dialogue are presented in 

Appendix 1. In the current research, certain aspects of the tutoring strategy were empirically 

tested. 

Allowing the learner to hold the mouse is recommended in order to activate the learner’s 

existing skills and knowledge and to control the pace of tutoring (a generally pointed 

problem). In implementing the principles of demonstration and application, the tutor should 

recognise their tendency to describe the features of the display instead of the processes for 

using the app, and an inclination to use the point-and-click style (Loo et al., 2016) common in 

digital tutorials instead of describing the processes between pages of the app and explaining 

the reason for the next click. The process mapping recommended for the preparatory part of a 

Y-O session could assist the tutor to avoid those pitfalls and to focus on the processes and 

components of the app. 
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The principle of application, which identifies recommended interactive and non-interactive 

tutoring techniques (Chi et al, 2001), our empirical survey revealed the need to encourage 

teenaged tutors to communicate through inquiry, i.e., making the learning explicit by asking 

the learner for their guesses and opinions with regard to the next step, inquiring about their 

reasons for the steps they have taken independently, and using the other tactics presented in 

the list of scaffolding techniques (Appendix 1). Most scaffolding tactics involve asking 

questions. This is a good reference point for explaining the difference between a question for 

gathering unknown information and one asked for pedagogical purposes. As we saw in the 

current research, teenaged tutors may only be aware of the first purpose of questioning. 

Topping (2020), in his theoretical model of intergenerational tutoring, aslo stresses questions 

as inevitable components and describes a good question as one that helps the learner progress 

from the point to which their thinking has already led them. 

 Avoidance of dictation or foretelling seemed to be a viable way for the teenaged tutor to 

achieve the goal of implementing scaffolding and fading while the learner explores the new 

page and then applies their newly acquired skills and knowledge by excersising Working 

Examples. It is similar to the way in which it has been described in the academic literature, 

e.g. according to Sitzmann and Ely (2010), the tutoring tactic of not telling the learner the 

“right answer” is defined as “prompting”, which, in turn, is described as “saying /…/ 

something, without telling them what they have to say”. 

This way it is expected that the learner will encounter problems and make mistakes. Mistakes 

are a natural part of learning that stimulate the development of thought processes /…/ that 

assist the learner to acquire the skills to solve other similar problems (Gibbons, 2014). In the 

current formative research we found that the teenaged tutor’s natural tendency to prevent the 

learner from making mistakes can successfully be corrected if the opposite behaviour is 
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modelled in TTT. However, the question of how errors should be rectified (Frese & Keith, 

2015) remains to be answered. 

We support Merrill’s (2002) principle of integration, which encourages the learner to 

demonstrate their newly acquired skills to others after the session. This principle is directly 

linked to the concept of mutual learning, which is part of the framework of learning cities 

(UIL, 2015), and also forms the basis of IGL (FIM-NewLearning, 2008). Designing this type 

of reciprocal instruction as a continuation of a Y-O session within the framework of 

community learning is a fruitful topic for further investigation.     

The instructional design for a Y-O tutoring session with modifications developed in the 

current research is presented in Figure 1.

According to the model, the older learner has a learning need announced to the tutor. The 

teenaged tutor prepares a risk assessment based on their tacit knowledge of the app and 

preparation time. During their preparation time the tutor should analyse the structure of the 

app by determining the common design features, keywords, and main process of using it. The 

latter should be mapped and used as a tutoring tool in the Y-O session. The third phase of 

preparation involves the creation of Working Examples to be given to the learner so they can 

practice using the app.  

Figure 1. The instructional design for a Y-O tutoring session with modifications  

In the Y-O session, the tutor should first introduce the main process of using the app. A 

thorough demonstration of the main process should be followed by providing the learner with 

Working Examples that allow them to explore the functionality of the app as independently 

as possible. The role of the teenaged tutor is limited to asking questions and giving feedback, 
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i.e., refraining from dictating or foretelling. The teenaged tutor needs to achieve a balance 

between preventing mistakes and letting the older learner encounter and solve problems. 

There should be as many repetitions and Working Examples as the learner needs in order to 

acquire the skill. The teenaged tutor should increase the use of interactive techniques and 

gradually reduce the use of non-interactive techniques until only indirect scaffolding is being 

used, i.e., simply being present and observing.  

Tha last part is implementation of new skills, which also need to be facilitated but it was not 

included in the current formative research.  

Conclusions

The goal of the present study was to propose an instructional design for teenaged tutors’ 

facilitating older learners’ acquisition of basic e-skills. The four-part structure for preparing 

and implementing a tutoring session is based on TCIS (Merill, 2007), which has been slightly 

modifiedby using a formative research methodology (Reigeluth & Frick, 1999).  

The modifications of the TCIS model are mainly based on our previous research; therefore, 

the results would need to be evaluated by further formative research. The results of the 

current empirical research, in which in vivo naturalistic cases were used, should also be 

evaluated by further formative research projects using scenarios specifically designed for that 

purpose. The progressive development of the instructional design for a tutoring session would 

contribute to the creation of an IGL theoretical framework, which is, despite widespread 

application, in need of a theoretical foundation. 

The possibilities for integration of proposed model into the community context also merit 

further investigation.    
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Formative research in the form of a design survey has been implemented in the current work. 

This design method facilitated rapid understanding of how the concept of scaffolding could 

be explained to a teenaged tutor. In the current research only two iterations were needed to 

arrive at a solution – the prevention of foretelling or dictation as a customary method of 

tutoring.  

The formative research design allowed the author to act simultaneously in three roles – that 

of a learner, a TTT teacher, and a researcher. This multiple role had both advantages and 

disadvantages. For example, this made it possible to discover the teenaged tutor’s temptation 

to form conclusions about the learner's understanding of the source of the mistakes they made 

during the instructional process. The tutor had not recognised that a point-and-click style of 

instruction, i.e. the tendency to encourage the learner to imitate the tutor, prevents the learner 

from making mistakes. At the same time, the fact that the researcher playing the role of the 

learner was already skilled in the subject could have made the instructional process easier 

despite her best efforts.

The short series of surveys, the aim of which has been to support the development of a 

theoretical framework for intergenerational learning of digital skills, will need to be extended. 

The instructional design for implementing effective and practical TTT must be tested and 

evaluated.   
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Appendices 

Appendix 1. Interactive and non-interactive tutoring techniques recommended for the 
teenaged tutor in TTT 

Sources: Chi et al., 2001; ‘deleted for anonymity’ (2017).

Figures

Figure 1. The instructional design for a Y-O tutoring session with modifications  
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Table 1. Risk assessment options for teenaged tutors.

 Time for preparation No time for preparation

Existing 

tacit 

knowledge 

of the app 

Acknowledge the risk of being non-

interactive  (few questions, over-use of 

commands and explanations). At the same 

time you might be abe to allow the learner to 

be active (i.e. implement indirect scaffolding).

Follow the TCIS 1–3 model for preparation.

Acknowledge the risk of 

over-reliance on 

demonstration. The tutoring 

style will tend to be 

irreciprocal and descriptive.  

No tacit 

knowledge 

of the app

Acknowledge the risk of being non-

interactive and not allowing the learner to be 

active (few questions, overuse of commands 

and explanations, lack of indirect 

scaffolding).

Follow the TCIS 1–3 model for preparation.

Request that time be taken 

for preparation

This approach would result 

in co-learning or co-

investigation rather than 

tutoring-learning.
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KOKKUVÕTE 

Väitekirja ajendas mind koostama mure põlvkondadevahelise lõhe süvenemise pärast 
ühiskonnas ning vanemaealiste mahajäämus Interneti kasutamisel. Euroopas olid 
2019. aastal 55–74-aastaste seas algtasemel digioskused vaid kahel inimesel viiest. 
Kujunenud olukorda nimetatakse halliks digilõheks. On ekslik arvata, et tegemist 
on ajutise probleemiga. Akadeemilises kirjanduses osutatakse, et mida laialdasemalt 
on digivahendid kasutusel, seda suuremaks kujunevad erinevused eri põlvkondade 
kasutajate vahel. Igapäevaelus tarviliku uue tehnoloogiaga kohanemine ei ole 
vanemate vanuserühmade seas midagi sellist, mis toimub iseenesest. 

Vanemaealiste õppe üks eesmärkidest on tänapäeval sotsiaalse muutuse tekitamine 
(Formosa, 2011). Digioskuste kontekstis tähendab see vanemate põlvkondade kaudse 
diskrimineerimise ennetamist, mis eraldab nad veebis pakutavast teabest, teenustest 
ja muudest võimalustest, mida nooremad põlvkonnad kasutavad. Senist olukorda 
digioskuste õppimisel iseloomustab mitte niivõrd õppimisvõimaluste puudumine 
vaid õppimise puudumine. Teiste sõnadega, ei piisa sellest, et uute oskuste kasutamise 
võimalused ehk äpid ja veebikeskkonnad on kasutamiseks kättesaadavad, samuti 
mitte sellest, et õppimise võimalused on kättesaadavad. Oluline on küsimus, kuidas 
uusi oskusi omandatakse ja kuidas pakutakse juhendamist, mis viib tulemuseni ehk 
olukorrani, kus õppija suudab uusi oskusi iseseisvalt kasutada.   

Noortel on ühiskonnas potentsiaal võtta vanemaealiste digioskuste õppes juhendaja 
roll. Idee põhineb “kogukonnas osalemise paradoksil” (Buffel et al., 2014), mis osutab, 
et vanemad inimesed ja noored on need, kes veedavad kogukonnas kõige suurema 
osa oma ajast, samas kaasatakse neid kõige vähem kogukonna eesmärkide täitmisele 
(Tett, 2010). Nõrkade sidemete tugevuse teooria (Granovetter, 1973) omakorda 
toetab ideed, et ka need kogukonnaliikmed, kes ei ole peresuhetes, saavad omavahel 
edukalt teadmisi jagada. UNESCO õppivate linnade kontseptsioonis soovitataksegi 
kasutada kohalike inimeste olemasolevaid oskusi ja teadmisi kogukondade elukestva 
õppe korraldamisel. 

Ühelt poolt kasutavad noored digitaalseid keskkondasid iga päev ning neil on olemas 
juhendamiseks vajalikud madalama taseme internetioskused. Nii on noorte digioskuste 
jagamine vanematele kogukonnaliikmetele võimalus põlvkondadevaheliseks õppeks. 
Teiselt poolt on akadeemilises kirjanduses rõhutatud tõenduspõhiste meetodite 
olulisust põlvkondadevahelises õppes. 

On näidatud, et põlvkondadevaheline koostöö on kasulik vanematele osalejatele 
ning see toetab noorte arengut, pakkudes neile võimalust kujundada oma arusaamu 
inimühiskonnast ja oma rollist selles. Kuigi põlvkondadevahelises õppes on 
vastastikune õpe ning vastastikuse panustamise põhimõte määrava tähtsusega, on 
käesolev töö keskendunud ühele kitsale osale põlvkondadevahelisest õppest, s.o 
noore juhendaja juhendamiskäitumine otsese juhendamise olukorras, kus ta jagab 
internetikasutuse madalama taseme oskusi vanemas eas õppijatele. Sotsiokultuurilise 



236

lähenemise kohaselt õppimisele saab õppimine toimuda alati, kui rohkemate 
oskustega inimene annab edasi oma oskusi vähemate oskustega inimesele. Seejuures 
pole aga õige eeldada, et kõik internetkasutajad on automaatselt valmis oma 
oskusi edasi õpetama või kõik vanemad inimesed on valmis e-oskusu õppima just 
põlvkondadevahelise õppe vormis. 

Lihtsalt põlvkondade esindajate kokku kutsumisest ei piisa selleks, et saavutada 
õppimise eesmärki. Põlvkondadevaheline õpe tuleb ette valmistada. Väitekirja 
eesmärk on luua juhendamisdisain õppeolukorrale, kus teismelised juhendavad 
vanemas eas õppijaid madalamate internetioskuste omandamisel. Selleks 
uurin teismelise juhendaja ja vanema õppija vahelist dialoogi ja mõõdan 
juhendamistehnikate, sh interaktiivsete juhendamistehnikate kasutamist loomulikul 
juhendamisel, seda nii õppesisu määratlemise kui ka oskuste kujundamise etapis. 
Püstitan viis uurimisküsimust. 

1. Kuivõrd peaks teismeline juhendaja olema valmis ise määratlema 
õppesisu, kui ta juhendab vanemas eas õppijat madalamate internetioskuste 
omandamisel?  

2. Mida oleks vaja teismelisele juhendajale selgitada interaktiivsete 
juhendamistehnikate, sh toestamisvõtete kohta? 

3. Mil määral on teismelisele juhendajale tarvis tutvustada vanema õppija 
eripärasid ning vanemaealiste õppe korraldamise põhimõtteid?   

4. Kuidas mõjutab väljaõppeta teismelise juhendaja juhendamist asjaolu, 
et ta on vanemaealise õppija juhendamiseks iseseisvalt ettevalmistusi 
teinud, ning see, millised on tema senised sisuteadmised õpetatavast 
internetikeskkonnast?  

5. Mida tuleks selgitada väljaõppeta teismelisele juhendajale juhendamisest kui 
interaktiivsest terviklust protsessist, mis oleks täienduseks tema loomulikule 
juhendamisele.   

Uurimistöö epistemoloogiline alus on sotsiokultuuriline lähenemine õppimisele, 
mis lubab eeldada, et põlvkondadevaheline e-oskuste õpe saab toetuda loomuliku 
juhendamise võimele (ingl naturalistic tutoring).

Analüüsis toetun Chi ja tema kolleegide (2001) kirjeldatud interaktiivsete ja 
mitte-interaktiivsete juhendamistehnikate kategooriatele, sest on näidatud, et 
juhendamisdialoogi efektiivsuse saavutamiseks tuleb keskenduda ennekõike dialoogi 
interaktiivsusele (Chi, 2009). Juhendamisdialoogi analüütika kõrval moodustavad 
väitekirja teise ontoloogilise aluse teadmised vaiketeadmiste kasutamisest ja 
jagamisest, mille arengut sotsiaalsetes keskkondades on algselt tutvustanud Polanyi 
(1967). Töö tulemus on suunatud rakendamiseks kogukonnaõppe raamistikus.

Uuringu läbiviimiseks kogusin videoandmeid. Viisin läbi kolm andmekogumist 
(2010, 2014, 2019). Kahel esimesel andmekogumisel vaatlesin paare, kus tegutsesid 
üks teismeline juhendaja ja üks vanem õppija. Esimesel andmekogumisel (4 paari) 
oli osalejatele antud ülesanne viia läbi kahetunnine internetiõppe sessioon. Teisel 
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andmekogumisel (14 paari) juhendas teismeline sellise veebikeskkonna õppimist, 
mille vajadust oli vanem õppija enne väljendanud. Kahel esimesel andmekogumisel 
oli teismeline vaba valima meetodeid ja viise, kuidas juhendamisülesanne täita. 
Kolmandal andmekogumisel osalesid juhendajatena kuus teismelist ja iga kord 
olin õppija rollis uurimistöö läbiviijana mina ise. Kolmandas andmekogus oli 
tegemist in vivo tüüpi andmete kogumisega (Reigeluth & Frick, 1999), mida 
analüüsisin arendusteooria (ingl design theory) kujundamise käigus sisuanalüüsi 
meetodil formatiivse uurimismeetodi raamistikus. Õppetöö sisu oli kolmandal 
andmekogumisel kõikidel teismelistel juhendajatel üks ja seesama – nad pidid mulle 
õpetama Piletilevi kasutamist. Lisaks videotele, millele salvestasin, nagu kahel 
esimesel andmekogumiselgi, loomuliku juhendamise-õppimise dialoogi, filmisin 
nüüd ka õppesessioonil toimuvad vestlused, mida pidasime teismelise osalejaga 
juhendamise teemadel. Samuti salvestasin video selle kohta, kuidas teismeline õppis 
juhendamise tehnikaid, kasutades sedasama videot, mis sessiooni esimeses osas tema 
loomulikust juhendamisest olin salvestanud ning mille videona kohe alla laadisin.      

Väitekiri seob kolme uurimisvaldkonda: individuaalne juhendamine; vaiketeadmiste 
tekkimine ja jagamine ning põlvkondadevaheline õpe. Juhendamisel oli erilise 
tähelepanu all toestamistehnika (ingl scaffolding), seda nii tehnika rakendamise 
kui sobivuse seisukohast vanemaealiste õppe põhimõtetega. Uuring on mulle 
seni teadaolevalt ainus, kus toestamistehnikate kasutamist on analüüsitud 
juhendamisolukorras, milles osalevad teismeline juhendaja ja vanemaealine õppija.   

Uuring näitas, et väljaõppeta teismelised juhendajad kasutasid interaktiivseid 
tehnikaid suhteliselt vähe ja ebajärjekindlalt. Nende vaiketeadmised õpetatava sisu 
kohta ehk see, et juhendaja oli ise selle veebikeskkonna kasutaja, mille kasutamist 
ta õpetas, võib juhendamise interaktiivsust veelgi vähendada. Juhendamise 
interaktiivsus võib väheneda ka sel juhul, kui teismeline juhendaja hakkab ise 
juhendamiseks ette valmistuma. Uuringu kolmandas osas arendasin ja testisin 
juhendamisoskuste väljaõppe mudeli teatud komponente, kusjuures väljaõppe mudel 
oli loodud loomuliku juhendamise kohta saadud teadmiste alusel. Näiteks selgus, et 
interaktiivsete tehnikate kasutamist saab teismelisele arusaadavas vormis selgitada, 
kui kasutada sõnastust etteütlemise vältimise kohta ehk “juhendades tuleks vältida 
seda, et ütled õppijale ette, mida ta järgmisena tegema peaks”. 

Töös jõuan soovituseni, et koduvälises õppes peaks vältima olukorda, kus juhendaja on 
väljaõppeta, st soovitan pakkuda kogukonnas juhendamisest huvitatud teismelistele 
lühikest väljaõpet esmaste juhendamisoskuste omandamiseks. Teoreetilise analüüsi 
käigus näitasin, et kui juhendaja oskab kasutada toestamistehnikat, siis on tema 
juhendamisel üksiti rakendatud ka suurem osa vanemaealiste õppe põhimõtetest. 
Selline tulemus annab võimaluse keskenduda juhendamistehnikatele, hoidudes 
seejuures juhendaja ettevalmistuses üksikasjalikest selgitustest vanemaealiste 
õppijate eripärade kohta. Nii välditakse põlvkondade vaheliste erinevuste rõhutamist 
ning vanuseliste stereotüüpide süvendamist ja vähendatakse seeläbi ühiskonnas 
vanuselise diskrimineerimise riske. Seega soovitan tutvustada teismelistele 
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juhendajatele mitte vanemaealise õppija eripärasid vaid juhendamise tehnikaid 
ja oskust, kuidas valmistuda igaks juhendamisepisoodiks. Eriliselt soovitan selles 
lühikeses väljaõppes keskenduda toestamistehnikate kasutamisele ning otsese 
instrueerimise ehk mittetoestavate tehnikate osakaalu järkjärgulise vähendamise 
oskusele vastavalt õppija edusammudele (ingl fading).

Väitekirjas on kirjeldatud sisumudelit ja juhendamise disaini sellise 
põlvkondadevahelise õppe läbiviimiseks, kus teismeline juhendaja juhendab 
vanemas eas õppijat madalamate internetioskuste omandamisel. Pakutud mudel 
kirjeldab nii taolise juhendamisepisoodi ettevalmistamist kui läbi viimist. Välja 
pakutud juhendamise disain toetub suures osas Merrill’i ülesandekeskse juhendamise 
strateegiale (ingl task centred instructional strategy) (2007) ning sama autori esitatud 
juhendamise peamistele põhimõtetele (ingl first principles of instruction) (2002), 
kuid mudelit on täiendatud vastavalt käesoleva uuringu leidudele. 

Töös välja pakutud digioskuste juhendamise ettevalmistuse ja läbiviimise sisumudeli 
ja juhendamise disainiga loodan pakkuda alternatiivi vähese interaktiivsusega 
kliki-siia-stiilis demonstreerivale juhendamisele, mis tundub olevat iseloomulik 
väljaõppeta juhendajate nn loomulikule juhendamisstiilile. Kirjeldatud sisumudelit 
ja juhendamise disaini soovitan tutvustada lühikese väljaõppe vormis kogukonna 
nendele inimestele, kes on digioskuste juhendamisest huvitatud. Juhendajate väljaõpe 
peaks olema integreeritud kogukonnaõppe laiemasse raamistikku. 

Üks oluline soovitus, mille oma töös teen, puudutab küsimust, kes ja kuidas sõnastab 
vanema õppija õpivajaduse. Pakun ja põhjendan, et õpivajaduse põlvkondadevahelises 
e-oskuste õppes peaks sõnastama vanem õppija ise. Veebikeskkond või äpp, mida 
juhendama-õppima asutakse, ei peaks tulenema ettekirjutatud üldisest pädevuste 
või teemade nimekirjast, mis justkui peaks sobima kõikidele vanemaealistele ja 
mis ei arvesta konkreetse õppija individuaalseid oskusi ja vajadusi. Samuti ei peaks 
õppesisu määratlemist jätma teismelise juhendaja ülesandeks.  

Teine soovitus on vältida olukorda, kus juhendaja asub õpetama veebikeskkonda või 
äppi, mida ta ise ei tunne. Sellises olukorras soovitan pigem loobuda juhendamisest 
ja leida aega sisuga tutvumiseks. Mitteformaalses e-oskuste õppes peaks hoiduma 
veebikeskkonna esmasest uurimisest üheskoos õppijaga ehk koosõppimisest. Sellise 
ühise avastusliku õppe käigus on vanemal õppijal liiga vähe võimalusi tegeleda 
meelde jätmisega ehk uue info ülekandega lühiajalisest mälust pikaajalisse mällu nii, 
et seda on võimalik hiljem meenutada.  

Uuringus osutan mitmele levinud valearusaamale digioskuste mitteformaalses 
õppes. Üks neist on arvamus, et kui inimene oskab internetikeskkonda kasutada, 
siis ta oskab ka selle internetikeskkonna kasutamist teistele edasi õpetada. Oskuste 
õppes on juhendajal tarvis kõigepealt oma vaikeoskused sõnastada ning seejärel läbi 
mõelda, milliste komponentide kaupa need oskused õppijale esitada nii, et õppija need 
omandaks. Seega on väga oluline võtta iga juhendamisepisoodi ettevalmistamiseks 
mingigi aeg. Samuti on oluline teada, mida täpselt ettevalmistades läbi mõelda, sest 
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õpetamine ei seisne ekraanilt avaneva pildi ümber jutustamises. Samuti arutlen töös 
sagedasti antava soovituse üle, et vanema inimese juhendaja peab püüdma aeglaselt 
rääkida. Aeglase rääkimise asemel võiks juhendaja anda õppijale aega, mis ennekõike 
tähendab aeglast ootamist.  

Teen töös ettepaneku anda kogukonnaõppe raamistikus digioskuste juhendajatele 
lühike ettevalmistus. Kui nii, siis ei saa tema juhendamist nimetada enam loomulikuks 
juhendamiseks. Pakun, et selliseid juhendajaid võiks nimetada vabatahtlikeks 
juhendajateks, analoogiliselt vabatahtlike seltsiliste, päästjate või politseinikega, kes 
samuti pole professionaalid, kuid on saanud väljaõppe.

Väitekirjas välja pakutud juhendamise mudeli arendamisega on tarvis jätkata. 
Kui käesolev töö keskendus juhendamisele, kus osalevad teismeline juhendaja 
ja vanemaealine õppija, siis küsimus, millist juhendamise strateegiat kasutada 
teismelistele juhendamise oskuste andmisel kogukonnaõppe kontekstis, jääb samuti 
vastamiseks edaspidistes uuringutes.

Sánchez ja Hatton-Yeo (2012) on osutanud, et põlvkondadevaheliste uuringute 
jaoks on olnud suur väljakutse välja selgitada, kuidas praktikas saavutada neid 
kasulikke tulemusi, mida uuringud on näidanud. Käesolev töö on üks katse pakkuda 
põlvkondadevahelise õppe praktiline vahend, mis võiks anda senisest parema 
tulemuse. 

Inimajaloos on seni lapsed õppinud ja täiskasvanud neid õpetanud. Õppimiseks 
on noorele põlvkonnale loodud koolisüsteem, aga nagu ütleb aafrika vanasõna – 
selleks, et kasvatada last, on vaja tervet küla (ingl it takes a village to raise the child). 
Käesolev sajand annab aafrika vanasõnale uue sõnastuse: selleks, et nii nooruk kui 
vanem inimene õpiks, on vaja tervet küla. Vanadel on palju, mida jagada noortele, aga 
neil on ka tekkinud põhjus küsida õpetust noortelt. Et nooruk suudaks oma juhendaja 
rolli kanda, on tarvis ta selleks ette valmistada.
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