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FEEDBACK SUPPORTING DEEP AND STRATEGIC APPROACHES TO
LEARNING AND STUDYING: A CASE STUDY ON
PRODUCTION COST

DJORDJE M. KADIJEVICH

Institute for Educational Research, Belgrade, Serbia, djkadijevic@ipi.ac.rs

NIKOLETA GUTVAIN

Institute for Educational Research, Belgrade, Serbia, gutvajnnikoleta@gmail.com

Abstract: Feedback has one of the highest effects on learning. To benefit from its use, it should provide information
important to students. This information may support activities applied in deep and strategic approaches to learning and
studying. Bearing in mind that the production of quality feedback can be a costly enterprise, this paper examines the
actual implementation cost of feedback techniques that provide such information. Although this cost may appear high at
first sight, it becomes (much) lower if the developer task is consider as a “fill in a form” task because only modest extra
work beyond the typical is needed. An example how this task might be done is included.

Keywords: E-Assessment, Feedback, Implementation cost, Learning approaches

1. INTRODUCTION

Feedback has one of the highest effects on learning (e.g.,
[1]). To benefit from its use, feedback should provide
information important to students (e.g., [2]). Bearing in
mind the features of deep and strategic approaches to
learning and studying — deep: “intention to understand,
relating ideas, use of evidence, and active learning”; ...
strategic: “study organisation, time management, alertness
to assessment demands, and intention to excel” ([3], p. 433)
— this information (i.e. the feedback techniques providing
it) may support activities applied in these approaches. For
example, assessment feedback techniques regarding a deep
approach may display (1) how certain questions from the
test are related to the content which needed to be learned;
and (2) which test contents are related to other contents that
are studied in the course. Those regarding a strategic
approach may show (1) a reminder of the most important
facts about the knowledge and skills assessed by the test;
and (2) student’s individual results and the average result
on completion of the knowledge tests.

Concerning e-assessment, our recent research focused on
the importance of feedback techniques supporting
activities applied in deep and strategic approaches to
learning and studying [4, 5]. In the last study [5], ten
feedback techniques were considered using a group of five
techniques for each approach (for these techniques, see the
Appendix). The examination of these techniques was done
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by students who assigned importance to each technique
using a scale 0-10. A high average importance was
assigned to both groups of techniques (above 7). This study
also revealed that when the importance of all these
feedback techniques was considered in a specific way, their
potential relevance to achievement and motivation could
be demonstrated. All these supported the claim that the use
of this specific feedback based on learning approaches may
result in certain learning benefits.

However, the production of quality feedback is usually a
costly enterprise (e.g., [6]). This means that to have
grounds to recommend the implementation of this specific
feedback (i.e., feedback techniques supporting learning
approaches that comprise it), apart from underlying
possible learning benefits of applying it, consideration of
its production cost should also be undertaken, hopefully
resulting in a reasonable production cost. This contribution
thus examines this cost in terms of the development time
needed for feedback producation.

2. FEEDBACK PRODUCTION COST

To provide feedback to traditional test questions (multiple
choice; true or false; and fill-in-the-blank with one word
only), this study considered feedback techniques listed in
the Appendix, whose production cost may at first sight
appear as a costly enterprise, especially regarding feedback
techniques D1-D5. However, if the test developer’s task is



consider as a “fill in a form” task, the cost in question
becomes (much) lower because only modest extra work
beyond the typical is needed. In other words, to keep the
cost in question reasonable, the test developer may use a
form-based editor to enter and update certain feedback
data, as is often done when certain information is best
represented in a form-based format (e.g., [7]). Assuming
the use of a form-based editor, the whole developer’s work,
including extra work, is described in the following
paragraphs.

Typically, the developer has to enter the names of lessons,
their parts, and learning objects comprising them; the
descriptions of learning objects in terms of knowledge and
skills involved; the content of questions used to assess
these objects coupled with their correct answers. Enough
for the assessment system to produce feedback techniques
S2 and S3 provided that some basic statistics was already
built-in in the system.

Assume that the value of each of these six attribute entered
in a form are coded by the assessment system. Assume
these codes for the second part of the third lesson are: L3,
P3.2, L0O3.2.1, LOD3.2.1, Q3.2.1.1, A3.2.1.1. Of course,
there may be several learning objects (e.g., LO3.2.1,
LO3.2.2, ..., L0O3.2.6), as well as several questions used to
assess each of these objects coupled with their answers
(e.g., Q3.2.1.1, A3.2.1.1; ..., Q3.2.1.5, A3.2.1.5).

Some attributes (i.e. fields that accept their values) on this
form are hierarchically arranged (i.e. a field hierarchy is
present in the form). For example, when one learning
object is selected (e.g., LO3.2.1), only questions assessing
it are displayed (e.g., Q3.2.1.1, ..., Q3.2.1.5). When one
learning object is selected (e.g., LO3.2.1) and one question
assessing it (e.g., Q3.2.1.5), the answer to this question is
only shown (e.g., A3.2.1.5). In other words, assessment
data need to be entered/updated/showed at different levels
of granularity (e.g., [8]). Of course, for multiple choice
questions, several responses to them, including correct
ones are displayed.

By using such inheritance-keeping codes, feedback
techniques D1 and S5 could easily be produced by the
assessment system. How can this be done?

o Consider feedback technique D1. Assume it was

applied to a 6-item test whose items were Q3.2.1,
Q3.2.2, ..., Q3.2.6 regarding three learning objects
LO3.2.1, LO3.2.2, and L0O3.2.3 (with two questions
for each object). If answers to both questions regarding
one learning object are correct, the underlying learning
unit has been successfully mastered; otherwise it
requires additional learning.

Regarding feedback technique S5, the system can
easily generate information similar to the following
one: Assessment 1.1 regarding L1 (P1) includes
LOD1.1.1, LOD1.1.2, and LOD1.1.3; Assessment 1.2
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regarding L1 (P2) includes LOD 1.2.1, LOD 1.2.2,,
and LOD 1.2.3; etc. Of course, all these codes are
replaced by the respective titles or descriptions.

The developer is required to undertake modest extra work
to enable the production of feedback techniques D3, D4,
S1, and S4. Let us finally briefly describe this extra work.

For these feedback techniques, each lesson part needs to be
previously coupled with the content of four additional
descriptors (e.g., P3.2.R — related learning objects; P3.2.D
— way to implement from different point of view; P.3.2.R
— reminder of the most important facts; and P3.2.L — what
lessons appears before and after the current lesson). For
D3, only codes of relevant learning objects need to be
added (e.g., LO5.1.1, L0O8.2.2). For S4, only codes of
relevant lessons may be provided (e.g., before: L1, L2, L3;
after: L5, L6, L7). For D4 and S1, only links to previously
stored information may be added. Note that each additional
descriptor may be considered as specific lesson feedback.

Although the content of the previous paragraphs contains
many technical details (possibly confusing for those
unfamiliar with software development), it is hopefully
clear that the feedback techniques applied need to be
connected to various assessment entities at different levels
(whole course S5; lesson D4, D5, Al, S4; learning object
D1; question D2). At present, general feedback can be
provided for each question (e.g., S1), whereas specific
feedback can be provided for one or several responses to it
(e.g., D1), which is, for example, supported by Moodle,
(https://docs.moodle.org/311/en/Quiz_settings).

* k% %

To summarize: The previous examination showed that if
test developer task is consider as a “fill in a form” task
(provided that a suitable form-based editor supporting a
field hierarchy was previously implemented in the
assessment system), the cost in question becomes (much)
lower than that perceived at first sight. This is because, as
shown above, only modest extra work beyond the typical
is needed. Also, in terms of development time, producing
D1-D5 may not be considerably costly than that of S1-S5.

3. CLOSING REMARKS

Feedback has one of the highest effects on learning, and to
benefit from its use, it should provide information
important to students. Bearing in mind the features of deep
and strategic approaches to learning and studying, this
information (i.e. feedback techniques providing it) may
support activities applied in these approaches. On one
hand, the use of these techniques may have certain learning
benefits. On the other, the production of quality feedback
is usually a costly enterprise. Hence, before one
recommends the implementation of this specific feedback,
a consideration of its production cost should be undertaken.
This consideration showed that if the developer task is
consider as a “fill in a form” task, the production cost



would be reasonable because only modest extra work
beyond the typical one is needed. However, a suitable
form-based editor supporting a field hierarchy needs to be
previously implemented in the assessment system.
Furthermore, this form needs to enable one or more
feedback techniques to be connected to various assessment
entities at different levels (whole course, lesson, learning
object, question). All these would increase (possibly not
much) the overall production cost.

Acknowledgement. The research done by the authors was
funded by the Ministry of Education, Science and
Technological Development of the Republic of Serbia
(Contract No. 451-03-9/2021-14/200018).

Appendix — Feedback techniques supporting deep and
strategic approaches to learning and studying

Deep approach

D1 - Information is obtained about areas that | have
successfully mastered in the current knowledge test versus
areas that require additional learning.

D2 — A link is given to a file whose content shows how
certain questions from the test are related to the content
which needed to be learned.

D3 - Alink is given to a file whose content indicates which
test contents are related to other contents that are studied in
the course.

D4 — A link is provided to a file whose content indicates
how knowledge and skills that are the subject of the test
can be implemented from different point of view.

D5 - Information is obtained about which areas in the
current knowledge test | could receive special learning
assistance for from the professor.

Strategic approach

S1 — A link is provided to a reminder with the most
important facts about the knowledge and skills assessed by
the test.

S2 — Information is obtained about how successful | was in
solving the tasks in relation to the success of other students
who had already solved the test.

S3 — Information is given about my individual results and
the average result on completion of the knowledge tests.

S4 - Alink is given to a file that, according to the order of
presentation, locates the part of the course (lesson) that is
the subject of the test in relation to other parts that appeared
or will appear in other tests.

S5 — Information is obtained about the order in which
individual knowledge and skills will be assessed at tests
that should be completed during the semester.

121

REFERENCES

[1] J. A. C. Hattie, “Visible learning: A synthesis of over
800 meta-analyses relating to achievement.” Abingdon,
UK: Routledge, 2009. doi:10.1109/ ITHET.2015.7218029

[2] L. D. Roberts, J. A. Howell and K Seaman, “Give me a
customizable dashboard: Personalized learning analytics
dashboards in higher education,” Tech. Know. Learn. 22,
317-333, 2017. doi:10.1007/s10758-017-9316-1

[3] S. Cassidy, “Learning styles: An overview of theories,
models, and measures.” Educ. Psychol.-UK 24 (4), 419-
444, 2004. doi:10.1080/0144341042000228834

[4] D. M. Kadijevich and D. Ljubojevic, “E-assessment
feedback: Students' opinions on what to include. In Proc.
of the 11th conference on e-learning (eds. S. Jovanovi¢ and
B. Trebinjac).” Belgrade, Serbia: Metropolitan University,
2020, pp. 82-85. https://www.metropolitan.
ac.rs/files/2021/eLearning-Proceedings-2020-final.pdf

[5] D. M. Kadijevich, D. Ljubojevic and N. Gutvajn,
“What kind of e-assessment feedback is important to
students? An empirical study,” presented at OCCE 2021
“Digital transformation of education and learning”,
Tampere, Finland., August 17-20, 2021. Under review for
a book of selected papers from OCCE 2021.

[6] H. Jeria and J. Villalon, “Incorporating open education
resources into computer supported marking tool to enhance

formative feedback creation.” In: 2017 IEEE 17th
International Conference on Advanced Learning
Technologies  (ICALT), 2017, pp.  256-260.

doi:10.1109/ICALT.2017.154

[71 H. Mansour, D. Duchamp and C.-A. Krapp, “A
language-based and process-oriented approach for
supporting the knowledge discovery processes,” In: Proc.
of the International Conference on Data Mining (DMIN),
Athens. Athens: The steering committee of the world
congress in computer science, computer engineering and
applied computing (WorldComp), 2015, pp. 107-115.

[8] A. Vaisman and E. Ziményi, “Data warehouses: Next
challenges, ” In: Business Intelligence. eBISS 2011 (eds.
M. A. Aufaure, E. Ziméanyi). Lect. Notes Bus. Inf. P. 96,
1-26, 2012, https://doi.org/10.1007/978-3-642-27358-2_1



CIP - KaTtanormnsayuja y nyénukauyuju
HapogaHa 6ubnuoteka Cpbuje, beorpag

37.018.43:004.738.5(082)
371:004(082)
37.02(082)

INTERNATIONAL Conference on e-Learning (12 ;2021 ; Beograd)
E-Learning 2021 : proceedings / The Twelfth Internacional Conference on

E-Learning, Belgrade, 23-24

September 2021. ; [editors Bojana Domazet, Miroslava Raspopovi¢ Milic]. -

Belgrade : Metropolitan

University, 2021 (Belgrade : Copy Print Plus). - 141 str. :ilustr.; 30 cm

Tiraz 60. - Bibliografija uz svaki rad.

ISBN 978-86-89755-21-3

a) Yuetrbe Ha gasbuHy -- 360pHNLM

6) O6pa3oBHa TexHonoruja -- 36opHULN

B) MHdopmaLmoHa TexHonorumja -- ObpasoBame -- 360pHULM

r) ENeKTpOHCKO yueme -- 360pHnLN

COBISS.SR-ID 46819081






