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Abstract

The Covid-19 pandemic led to an increase of technological usage into the educational process, at every level
and it can be seen as a paradigm shift due to rapid changes. This paper gives a literature review on how
technology helps and can bring self determination in students. While designing the next educational system we
should strive to create an environment where students can find and cultivate their abilities, considering the
theory of self-determination [1]. We should aim towards a system that can set growth goals in accordance with
students' needs, and assure that the goals and aims are considered personally important. This paper wants to
give an overview of these technology supported learning strategies and their effect, the current literature in the
field, learning outcomes, student personalities and conscientiousness. Technology led to a more personalised
education, thus systemic changes in the process might appear. Developing self-determination skills is vital for
students in their future abilities and interactions. Personalised outcomes should come from complex peer
interactions in the classroom and outside, which include negotiations that lead to understandings [2]. The
present educational systems develop abilities, but we should also consider developing capabilities. All these
strategies of peer to peer interactions, personalised educational technology are student focused, contributing to
their learning independence, satisfying the need for autonomy.

Keywords: self-determination theory, educational technologies, personalised learning, educational systems,
feedback.

1. Introduction

This paper offers an analysis over the characteristics of future learning, and trends for
personalised learning as an outcome, using technology. New skills should be implemented
to learners (pupils and students) to provide continuous sets of abilities for future societal
upskilling, job market and social inclusion.

The notion of self-determination was noted and introduced by Ryan and Deci in their work
in the year of 1985, a book entitled ”Self Determination and Intrinsic Motivation in Human
Behaviour”. The syntagm self-determination speaks about a person’s own ability to
manage one’s self, to make confident choices, and to think on their own [3]. Within self-
determination theory (SDT) were identified three basic psychological needs: autonomy,
competence, and relatedness [4], [5].

Personalised learning has been seen as a normal practice in the last years (2001-2022), from
2010 with a clear ascending trend [6],[7].
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Technology is involved in the educational process, in initial phases of a lesson, such as
linking old and new content, providing information [8] and especially in assessment [9]
and feedback [10].

Alamri and his collaborators [11] brought up the importance of SDT and its connection to
technology based learning in the paper termed ”The study is Using personalised learning
as an instructional approach to motivate learners in online higher education: Learner self-
determination and intrinsic motivation” to engage students and stimulate their interest and
cognitive and affective functioning [12].

Linked with the emerging technologies, the role of teachers is changing. Thus, from
information providers and educational support givers, it shifts towards an educational
guidance together with emotional support, through a cyber world, full of information and
less human interaction [13]. So technology based personalised learning is also a stimulus
towards an enhanced student-centred approach in education [14].

Various studies have shown that intrinsic motivation adds value to the “engagement and
optimal learning in different educational contexts” [15]. While analysing how personalised
learning should be implemented, it is essential to consider variables such as the pupils
interests and abilities to identify the best learning style for each one of them [16].

As indicated in literature, the development of learning systems has meant a growing
number of pupils which have been able to make use of personalised learning [17]. The
integration of new technologies has the ability to enhance the effect of these methods. The
usage of these innovative tools is giving us a valuable element to enable learning, namely
the motivation. For instance, students using technological means familiar to them, can
approach abstract concepts, like exploring with greater interest the new knowledge [18].

Peer to peer interactions are a part of the educational process and their elimination from
this process should be avoided, in the context of blended learning, as peer education is a
complement, not a substitute for teacher-delivered education [19].

2. Objectives
Based on the self-determination theory of Ryan and Deci [4], [5], and the multiple ways of
how technology can help to engage students [11], this paper gives a literature review on
how technology helps and can bring self determination in students. It has the following
objectives:
* to identity where technology can be implemented with good results in the
educational process;
*to clarify how technology-enhanced instructional activities support student
evaluation and feedback to promote self-determination based learning;
* to pinpoint the dynamics among factors that interfere and shape technology based
personalised learning.
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3. Prior Work
With technology making its way into the classroom, its effectiveness in aiding the learning
process and its effects on education are considered future research topics.

This study looks at SDT [4], [1], and its relationship with technology based learning
applications that help education providers to engage students [11]. It gives a literature
examination of educational technologies that support the development of the psychological
aspects needed to implement SDT in students, especially autonomy.

Ultimately, the use of technology is destined to enhance students' motivation, engagement
in the topic, and satisfaction, factors identified by monitoring learning progress and
characteristics [20]. For the long road, building community capacity is a desirable outcome,
conducted naturally in a future personalised learning.

There are various factors that interfere and shape technology based personalised learning
and educational activities. Some of the extrinsic factors are: technological developments in
education applied to different educational systems, resistance to change in administration
and educational institutions, human resource - teachers trained to use digital skills. Intrinsic
factors that influence technology based personalised learning and educational processes
are: prior knowledge, cognitive abilities, learning interests and affinity, learning goals and
motivation [11].

3.1. Types of technology based personalised learning and SDT

While seeking to personalise education using technology, blended learning has been widely
used. Blended learning is a learning model that combines online and face-to-face
interaction, but it can require further training for teachers [18].

Besides blended learning, Al assisted learning (like Smart Content, Intelligent Tutoring
Systems, Virtual Facilitators and Learning Environments) [21], traditional face to face
classroom learning assisted by technology [22], and interdisciplinary or transdisciplinary
approaches were applied by educational providers [15], [23]. In the last years, due to
pandemics, previous types of technology assisted education and learning were tested and
took a leap of faith to be widely used.

Technology is used in the learning process, through intelligent tutoring systems, mobile
devices, AR applications. More technological strategies used in the educational process
are: gamified learning, digital field trips, integrating social media, students feedback,
digital content creation, shared online classroom calendar, incorporation of video and
multimedia into lessons and presentations [21], [24].

Acrtificial machine learning has the ability to adapt, recognise and extrapolate new patterns.
Thus, its incremental use in tailoring education using SDT is valid.

For online learning, relevant curriculum, interaction with instructors, interaction between

students, personalised online discussion boards, and personalised learning (PL) as an
instructional approach in an online learning environment [25], [26].
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3.2. Assessment

The basis of educational assessment is represented by testing. In order to place educational
assessment, and specifically testing, in the context of an educational system, considerations
on the effects and the information obtained in the process.

Two fundamental types of assessment are: the formative one and the summative one. In
literature, both of them are mentioned to be assisted by digital technologies in order to
retrieve better results from students [27]. Regarding continuous assessment, it has been
concluded that formative tests can have an amplifying effect on the learning process [28].
Technology helps assessment providers to readily implement formative assessment.

3.3. Feedback

Feedback represents an influencing factor of learning. A possible definition of feedback,
present in literature is: “information with which a learner can confirm, add to, overwrite,
tune, or restructure information in memory, whether that information is domain knowledge,
metacognitive knowledge, beliefs about self and tasks, or cognitive tactics and strategies”
[29]. This learner-centred definition indicates the aspect of highly-personalising the given
feedback. Research suggests that feedback needs to be able to work at four levels: task level
(the level of task fulfilment), process level (techniques required to fulfil the tasks), self-
regulation level and self level (personal evaluation of the learner) [30]. Employing
technology assures that a highly-personalised feedback, which satisfies the four levels of
function can be readily given. Computer-based feedback delivers flexible individualised
feedback on a large scale, which comes in opposition with physical, person-delivered
feedback [33]. Computer-based feedback can be adapted using statistics of how the learner
scored during testing, in order to reach a maximal level of tailoring of the feedback, given
that the testing process is designed according to this directive. Furthermore, research
suggests that computer-mediated and computer-generated feedback environments
stimulate feedback-seeking behaviour [31].

Feedback has been categorised in the literature and its effect on the learner studied. Our
study of the current literature indicates that to reach maximal efficiency, a differentiated
feedback system is to be developed, which will deliver an elaborated feedback (EF) to
learners identified as to hold low prior knowledge of the content and knowledge of results
(KR) or knowledge of correct response (KCR) feedback to learners identified as to hold
high prior knowledge of the content [10], [32], [5], [33].

4. Approach

This paper wants to give an overview of these technology supported learning strategies and
their effect, the current literature in the field, learning outcomes, student personalities and
conscientiousness. To capture this literature research we used two main approaches,
namely the SDT concept and technology assisted education. The first concept that we used
was brought up by Ryan and Deci [1]. As for the second one, regarding technology based
learning applications that help education providers to engage students, we focused on
Alamri’s study [11]. We present a literature examination of educational technologies that
support the development of the psychological aspects needed to implement SDT in
students, especially autonomy.
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Ultimately, the use of technology is destined to enhance students' motivation, engagement
in the topic, and satisfaction, factors identified by monitoring learning progress and
characteristics [20]. For the long road, building community capacity is a desirable outcome,
conducted naturally in a future personalised learning.

Technology led to a more personalised education, thus systemic changes in the process
might appear. Developing self-determination skills is vital for students in their future
abilities and interactions. Personalised outcomes should come from complex peer
interactions in the classroom and outside, which include negotiations that lead to
understandings [2].

Strategies like peer to peer interactions [19] and personalised educational technology are
student focused, contributing to the learning independence, satisfying the need for
autonomy [19]. Education is shaped like an organism that evolves together with
technological developments and societal requirements, education reflets how society
changes.

Various measures were taken by each country even before the COVID-19 pandemic. The
Digital Education Action Plan (2018-2020) taken by the European Union, for example,
aims to support the use of technology towards high-quality and inclusive digital education
and training. It presents measures to help educational systems and institutions to look for
opportunities offered by the digital era and to respond to the related challenges [34]. The
plan has brought the question of Al in education to a transgovernmental level, together with
2021-2027 measures.

On the other side, we have to see to what degree we can extend technology based
personalised learning involving self determination theory - SDT. Thus, an inevitable issue
arises around the educational practitioners on how to take advantage of technological
opportunities to further nurture students' interest and autonomy.

At the same time, using technology in education is not necessarily without any harm, as
Kollias and Kikis stated, ’technology is not an autonomous and revolutionary force which
is inherently good”, and moderation is required [35].

5. Results

Technology-enhanced instructional activities support student evaluation and feedback to
promote self-determination based learning. Consequently, we have designed a diagram
reflecting the role of technology in assessment and providing feedback (Fig. 1).
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knowledge
Learner
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High prior feedback
knowledge
Knowledge of correct

response feedback

Fig. 1. Assessment and Feedback Relation with the Learner’s Prior Knowledge

As a result of literature review, we have shown possible parts of the educational process,

which can be assisted by technology. Although, we have to mention that prudence is
advisable.

The factors that interfere and shape technology based personalised learning activities are
extrinsic and intrinsic. Intrinsic factors play a major role when it comes to SDT as
psychological needs that have an effect on motivation. Technology has its own part and its
successful implementation relates with students’ prior knowledge, cognitive abilities,
learning interests and affinity, learning goals. Some relationships among factors that

interfere and shape technology based personalised learning were identified, as shown in the
second figure (Fig. 2).

Formative Appropriate Immediately improved
assessment feedback with technology
Learning
process
N s
Cognitive Learning Technology plays a role
abilities interests and using SDT
goals
|
Motivation
— T -
Psychological aspects
Autonomy Competence Relatedness

needed to implement SDT

Fig 2. Relationship between technology and factors affecting the learning process including SDT principles
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There is a need to clarify how far we can extend personalised learning based on technology
related to SDT. Therefore, a question arises around educational providers about how to
take advantage of technological developments to develop student interest and relatedness
while advancing their competences.

6. Conclusions

While designing the future of education, it is clear that there is a need to create an
environment where students relate to their background and educational technologies are
helping them to find and cultivate their abilities, based on SDT.

In agreement with SDT’s fundamental needs, autonomy, competence and relatedness, an
educational system that is established in accordance with students' needs assures that the
goals are considered personally important, so as to ensure the stimulation of motivation.

Technology has its own part and its successful implementation relates with students’ prior
knowledge, cognitive abilities, learning interests and affinity, learning goals. Utilising
diverse technology-supported learning strategies (blended learning, Al assisted learning -
such as smart content, intelligent tutoring systems, virtual facilitators and learning
environments, traditional face to face classroom learning assisted by technology, and
interdisciplinary or transdisciplinary approaches) combined with SDT core concepts, leads
to a more personalised education.

Relationships among factors that interfere and shape technology based personalised
learning were identified having a positive effect reflected upon learning outcomes, and they
come from complex peer interactions in the classroom and outside of it. Developing self-
determination skills is vital for students in their future abilities and interactions.

Personalisation of content and outcomes have a bigger impact on students' personal needs.
Strategies of peer to peer interactions, personalised educational technology are student
focused, contributing to their learning independence, satisfying the need for autonomy.

Sporadic empirical research has been conducted, and as a limitation of educational
technologies usage, we have to see from an alternate point of view, that technology is not
an autonomous, nor a revolutionary mean of approach. So, we should wonder what will
happen when technology takes a social being out of its social environment.

This echoes the need for more extensive studies on this topic, to observe the long term
impact on the future of education and how smart educational systems should be to
overcome this switch.

References
[1] Ryan, R.M., Deci, E. L. (2000), Self-determination theory and the facilitation of intrinsic motivation, social

development, and well-being. American Psychologist, 55(1), 68-78. https://doi.org/10.1037/0003-
066x.55.1.68.

187


https://doi.org/10.1037/0003-066x.55.1.68
https://doi.org/10.1037/0003-066x.55.1.68

[2] Tenenbaum, H. R., Winstone, N. E., Leman, P. J., Avery, R. E. (2020b), How effective is peer interaction
in facilitating learning? A meta-analysis. Journal of Educational Psychology, 112(7), 1303-1319.
https://doi.org/10.1037/edu0000436.

[3] Deci, E. L. (1971), Effects of externally mediated rewards on intrinsic motivation, Journal of Personality
and Social Psychology, 18(1), 105-115. https://doi.org/10.1037/h0030644

[4] Deci, E. L., Olafsen, A. H., Ryan, R. M. (2017), Self-Determination Theory in Work Organizations: The
State of a Science, Annual Review of Organizational Psychology and Organizational Behavior, 4(1), 19—
43. https://doi.org/10.1146/annurev-orgpsych-032516-113108.

[5] Sitzman, D. M., Rhodes, M. G., Tauber, S. K., Liceralde, V. R. (2015), The role of prior knowledge in error
correction for younger and older adults, Neuropsychology, Development, and Cognition. Section B,
Aging, Neuropsychology and Cognition, 22(4), 502-516. https://doi.org/ 10.1080/13825585.2014.993302.

[6] Kam Cheong Li, Billy Tak-Ming Wong (2021), Features and trends of personalised learning: a review of
journal publications from 2001 to 2018, Interactive Learning Environments, 29:2, 182-195, DOI:
10.1080/10494820.2020.1811735.

[7] Li, L., Worch, E., Zhou, Y., Aguiton, R. (2015), How and Why Digital Generation Teachers Use
Technology in the Classroom: An Explanatory Sequential Mixed Methods Study, International Journal for
the Scholarship of Teaching and Learning, 9(2). https://doi.org/10.20429/ijsotl.2015.090209.

[8] Nganji, J. T. (2018), Towards learner-constructed e-learning environments for effective personal learning
experiences, Behaviour &AmMp; Information Technology, 37(7), 647-657.
https://doi.org/10.1080/0144929x.2018.1470673.

[9] Bennett, S., Dawson, P., Bearman, M., Molloy, E., & Boud, D. (2016), How technology shapes assessment
design: Findings from a study of university teachers, British Journal of Educational Technology, 48(2),
672—682. https://doi.org/10.1111/bjet.12439.

[10] Fyfe, E. R. (2016), Providing feedback on computer-based algebra homework in middle-school
classrooms, Computers in Human Behavior, 63, 568-574. https://doi.org/10.1016/j.chb.2016.05.082

[11] Alamri, H., Lowell, V., Watson, W., Watson, S. L. (2020), Using personalized learning as an
instructional approach to motivate learners in online higher education: Learner self-determination and
intrinsic motivation, Journal of Research on Technology in Education, 52(3), 322-352.
https://doi.org/10.1080/15391523.2020.1728449.

[12] Ainley, M. D., Hidi, S., & Berndorff, D. (2002), Interest, learning and the psychological processes that
mediate their relationship, Journal of Educational Psychology, 94(3), 545-561. doi:10.1037/0022-
0663.94.3.545.

[13] Szymkowiak, A., Melovi¢, B., Dabi¢, M., Jeganathan, K., & Kundi, G. S. (2021), Information technology
and Gen Z: The role of teachers, the internet, and technology in the education of young people, Technology
in Society, 65, 101565. https://doi.org/10.1016/j.techsoc.2021.101565.

[14] Niemiec, C. P., Ryan, R. M. (2009), Autonomy, competence, and relatedness in the classroom: Applying
self-determination theory to educational practice, Theory and Research in Education, 7(2), 133-144.

https://doi.org/10.1177/1477878509104318.

[15] Oliver, M. (2011), Technological determinism in educational technology research: some alternative ways
of thinking about the relationship between learning and technology, Journal of Computer Assisted
Learning, 27(5), 373-384. https://doi.org/10.1111/j.1365-2729.2011.00406.

[16] Good T.L., Brophy J.E., (1990), Educational psychology: A realistic approach . Longman/Addison
Wesley Longman.

[17] Graf S., (2007), Adaptivity in learning management systems focussing on learning styles, Ph.D.
dissertation, Vienna University of Technology.

[18] Staker, H., Horn, M. B. (2012), Classifying K-12 blended learning. San Mateo . CA: Clayton Christensen
Institute for Disruptive Innovation (Innosight Institute).

[19] Damon, W. (1984), Peer education: The untapped potential, Journal of Applied Developmental
Psychology, 5(4), 331-343. https://doi.org/10.1016/0193-3973(84)90006-6

[20] Gray J., Melanie DiLoreto. (2016b), The Effects of Student Engagement, Student Satisfaction, and
Perceived Learning in Online Learning Environments, International Journal of Educational Leadership
Preparation, 11(1), 98-119.

[21] Ara Shaikh, A., Kumar, A, Jani, K., Mitra, S., Garcia-Tadeo, D. A., Devarajan, A. (2022), The Role of
Machine Learning and Artificial Intelligence for making a Digital Classroom and its sustainable Impact
on  Education during Covid-19. Materials  Today:  Proceedings, 56, 3211-3215.
https://doi.org/10.1016/j.matpr.2021.09.368.

188


https://doi.org/10.1037/edu0000436
https://psycnet.apa.org/doi/10.1037/h0030644
https://doi.org/10.1080/10494820.2020.1811735
https://doi.org/10.20429/ijsotl.2015.090209
https://doi.org/10.1016/j.chb.2016.05.082
https://doi.org/10.1016/j.techsoc.2021.101565
https://doi.org/10.1177/1477878509104318
https://doi.org/10.1111/j.1365-2729.2011.00406.x
https://doi.org/10.1016/0193-3973(84)90006-6

[22] Echeverria, A., Nussbaum, M., Calderon, J. F., Bravo, C., Infante, C., Vasquez, A. (2011), Face-to-face
collaborative learning supported by mobile phones, Interactive Learning Environments, 19(4), 351-363.
https://doi.org/10.1080/10494820903232943

[23] Sotiropoulos, D.I., Pikoula, F. 1. (2018), Augmented and Virtual Reality as the New Dimensions in
Education, Neos Pedagogos, Athens, April 2018 (pp. 851-859).

[24] Tawafak, R. M., Romli, A., Malik, S. 1., Shakir, M., Alfarsi, G. M. (2019), A Systematic Review of
Personalized Learning: Comparison between E-Learning and Learning by Coursework Program in Oman,
International  Journal of Emerging Technologies in Learning (UET), 14(09), 93.
https://doi.org/10.3991/ijet.v14i09.10421.

[25] Sural, 1., Yazici, M. (2018), Learner performance and satisfaction level in personalized learning
environments, In R. Zheng (Ed.), Digital technologies and instructional design for personalized learning
(pp. 55-79). Hershey PA, USA: IGI Global.

[26] Watson, W. R., Watson, S. L. (2017). Principles for personalized instruction. In C. M. Reigeluth, B. J.
Beatty, R. D. Myers (Eds.), Instructional-design theories and models, volume IV: The learner-centered
paradigm of education. (pp. 93-120). New York, NY: Routledge.

[27] Feng, M., Gobert, J., Schank, P. (2014), CIRCL Primer: Technology Enabled Formative Assessment. In
CIRCL Primer Series. Retrieved from http:/circlcenter.org/technology-enabled-formative-assessment/.
Date: 23.11.2022

[28] Rodriguez, M. C. (2003), Construct Equivalence of Multiple-Choice and Constructed-Response Items: A
Random Effects Synthesis of Correlations, Journal of Educational Measurement, 40(2), 163-184.
https://doi.org/10.1111/j.1745-3984.2003.th01102.

[29] Winne, P. H.,, Butler, D. L. (1994), Student cognition in learning from teaching, In T. Husen, T.
Postlewaite (Eds.), International encyclopaedia of education (2nd ed., pp. 5738-5745). Pergamon Press.

[30] Hattie, J., Timperley, H. (2007), The Power of Feedback. Review of Educational Research, 77(1), 81—
112. https://doi.org/10.3102/003465430298487.

[31] Ang, S., Cummings, L. L. (1994b), Panel Analysis of Feedback-Seeking Patterns in Face-to-Face,
Computer-Mediated, and Computer-Generated Communication Environments, Perceptual and Motor
Skills, 79(1), 67—73. https://doi.org/10.2466/pms.1994.79.1.67.

[32] Fyfe, E. R., Rittle-Johnson, B. (2015), Feedback both helps and hinders learning: The casual role of
prior knowledge, Journal of Educational Psychology, 108(1), 82-97.

[33] Van der Kleij, F. M., Timmers, C. F., Eggen, T. J. H. M. (2011), The effectiveness of methods for
providing written feedback through a computer-based assessment for learning: A systematic review.
Cadmo, 1(1), 21-38. https://doi.org/10.3280/CAD2011-001004.

[34] Concioiu M., (2021), Diversity Management in the EU. Case study: Educational policies dedicated to
diversity. pp. 51. National University of Political Studies and Public Administration, Bucharest, Ph.D.
Thesis (to be published).

[35] Kaollias, A., Kikis, K. (2005), Pedagogic innovations with the use of ICTs: From wider visions and policy
reforms to school culture. Barcelona, Spain: Publicacions i Edicions de la Universitat de Barcelona.

189


https://doi.org/10.3991/ijet.v14i09.10421
http://circlcenter.org/technology-enabled-formative-assessment/
https://doi.org/10.1111/j.1745-3984.2003.tb01102
https://doi.org/10.3102/003465430298487
https://doi.org/10.2466/pms.1994.79.1.67
https://doi.org/10.3280/CAD2011-001004

190



