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LEARNING DEVELOPMENT CYCLE APPLIED TO PHYSICS
THROUGH ADAPTIVE LEARNING METHODOLOGY

Elena Evtimova', Galina Krumova?
"University of Sofia, 2Angel Kanchev University of Ruse

Abstract: In the present work on the base of the concept of Learning Development Cycle and in
accordance with the Adaptive Learning Methodology experimented bilingual tests on Physics subjects are
considered. They are elaborated on the open source platform Moodle and are addressed to Bulgarian and
foreign students studying Physics at different stages of their education.

Keywords: learning development cycle, adaptive learning systems

INTRODUCTION

The concept of Adaptive Learning Systems [1] as a specific new approach is
connected with the computer based instructional technologies for contemporary education.
Changes in the technology of delivering information create altering of foundational, long-
held views on gaining knowledge. The classic models of distributing learning as courses,
curricula, and degrees are still central, even though technology and new needs on the part
of learners are creating a climate that requires a more dynamic alternative. This is for
example the possibility for students to find the necessary material on the subject or
quizzes and tests for their training on a certain internet platforms connected with their
educational institution. Thus the materials allow remote access, if the students are enrolled
in the corresponding course. In creating our educational, instructional and testing subject-
matter materials we used MOODLE, an open source platform.

Since the world has become networked and connected and in this environment of
colossal change, the design methodologies used to foster learning also have changed. As
George Siemens [2] pointed out we need a new Learning Development Cycle (LDC) ‘to
bridge the gap between design approaches and knowledge needs of academic and
corporate learners’. According to [2] Learning Development Cycle is a meta-learning
design model. The different domains of learning address different approaches, intent, and
desired outcomes. LDC consists on the following stages:

1. Scope and object of learning design

2. Creation of learning resources

3. User experience

4. Meta-evaluation to determine effectiveness and accuracy of design process
and assumptions

5. Formative and summative evaluation of project and learner experience.

The purpose of the work is to show how the fulfiiment of the above listed stages of
Learning Development Cycle may be accomplished via the combined traditional and new
approaches to delivering knowledge to students and control of students’ learning.

REALIZATION OF THE STAGES OF LEARNING DEVELOPMENT CYCLE

Here we shall review consecutively the stages 1 to 5 applied for the subject of
Physics as it has been implemented by us so far.

Scope and object of learning design

Based on the academically accepted curricula in the University of Ruse (RU) and
Department for Language Teaching and International Students (DLTIS) at the University of
Sofia these are as follows: General Physics, Applied Physics, Atomic and Nuclear Physics
and Theoretical Physics.
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The instructional design here begins with some type of stated learning objectives that
depend on the nature of the course and the particular subject-matter of the above listed
subjects. In fact, learning objectives serve more to guide the designer (teacher) than to
guide the learner. So, the designer decides what volume of the material will be presented
as lectures, classroom guided exercises or experiments, and which parts of subject-matter
may be placed on Moodle platform for self-learning according to the individual learning
demands. The purpose of this separation of the material is to fulfil the demands of Kolb’s
cycle [3, 4] of experiential learning design.

As the content of the subject is generally predetermined by the accepted curricula
and the limited amount of lectures and exercises in the classroom we shall focus our
attention on the opportunities offered by Moodle platform as one of the many Adaptive
Learning Systems.

Creation of learning resources

During the second stage of LDC, designers design, develop, and deliver learning
materials on the corresponding platforms of RU and DLTIS. A key component in traditional
and adoptive learning is content type analysis. The main task in this process is to
determine the nature of content and the best way of presenting it. Here a well-designed
resource in congruence with the aims of the course is very important because of the fact
that the students have an access to a large learning network. So the learning experience
has to be piloted with feedback actively incorporated into the ongoing design and
development of the learning process.

The students in RU and DLTIS are from Bulgaria as well as from other countries.
This fact is reflected in the languages in which the knowledge is being delivered to them.
We have Physics courses in Bulgarian and English. Up to now there are a number of
textbooks and educational and self-testing materials in electronic form, published on the
Internet on Moodle servers of RU and DLTIS and accessible to students for online use.

This way of knowledge distribution is affluent of many opportunities for a large variety
of illustrative material to be used in order to make the studied and then posed problems
more clear and easily acceptable. The quizzes and tests are organized in paragraphs,
chapters or groups of related chapters and as final annual objective test exams. Some
examples of working bilingual tests are given in the Appendices.

User Experience and Piloting

The design of online supplements is used by students to study or to try solving
quizzes and problems inside the computer labs and outside of the classroom. When
online, the students may work with their personal speed, consult with the books or other
available instructions and thus better understand, analyze, visualize, relate and make
sense of information and finally to learn experientially the subject of Physics. A very
important moment in this approach is the self-assessment by electronic tests — as soon as
the test is over the student is aware of the extent and assimilation of terminology and laws
in Physics. The discussions in the classroom are after they had sufficient time to train
themselves on the quizzes and problems. In the classroom, the teacher can engage
learners in mindful processing of information without the intervention of formal instructions,
more fluently and facilitating the learning process.

Meta-evaluation

This is the process of evaluating the actual effectiveness of the learning design.
Exploring successes and analyzing the obstacles helps the entire design process to
improve its effectiveness during a future revision of existing learning resources. Meta-
evaluation is critical to further continual development of the model and learning design. By
the feedback information about students’ access to the tests stored on the Moodle system
the designer may get full information about the time of access to a particular test, the
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number of attempts the students did to solve it, the points they won in each of these
attempts. In this way we have stored available information for the interests, endeavors,
successes and troubles of students during the process of their experiential learning. This
feedback is of great help to the instructor in order to gain vision on the topics which need
more or less attention during the traditional forms of knowledge transmission and also as a
material for self-study on the internet and how to reorganize the formulation of the given
tasks. Hence the process of learning becomes accelerated for both sides — the instructor
and the students help each other to improve the learning design through this type of
communication.

CONCLUSIONS
Our methodological experiments lead to the following conclusions:

1. Moodle based teaching materials give the opportunity for more explicit and
flexible realization of the steps in the Kolb and Siemens models for the benefit
of the students.

2. The students become more involved in the process of mastering physical
science.

3. Training through Moodle students get significant improvement of their skills in
solving physical quizzes and problems.
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APPENDIX I: A part of bilingual (English and Bulgarian) quiz on Atomic and Nuclear
Physics in MOODLE

ATOoMHa M agpeHa ¢“3MK32007 Toea e npodmna Ha ManuHa Kpymoea (Maxog)
RUMS» AA®2007 > YvacTHUUM - FanuHa Kpymoea PegakTupade Ha npodun

MNanuHa KpymoBa

Profile Pegakrupade Ha npodun | Forum posts Blog Motes | Activity reports

General

* Show Advanced I

Wme* [ranuwa

damunua™ |prmgga

Adpec 3a e-nowa* [gal@rnu.acad hg

MoKa3saHe Ha eneKkTpoHHN |CKpHEIaHE Ha ajpeca 3a BCUYKK ;]
aapecu

EnekTpoHHUAT agpec e IToan anpec e akTMBMpaH ;I
aKTHBHpaH

I'pan® [Ruse
W3biop Ha abpxasa® [Bunrapin =
Yacosw noAc CtpBbpHO BpEME 'I

MpeanounTaH e3vk |Bwnrapc (bg}_‘]
q

Onucanwe*® 3
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ATOoMHAa » AapeHa chmanka2007

You are logged in as Tanues Kpywoes (Logout)

Update this Quz

Toes = npodmna #a Tankss Kpywosa (Maxoa)

OGhoEREaRe 123 TecT

RUMS» ARPZ007» Quizzes NucPhys > Attempt1
infe | Resuhks | Egit
|
Preview MucPhys
Start again
1= -The experiments of Rutherford on a-paricles scattering from gold foil lead to the:
Marks: —1
(o ] ——
Choose one ~ A Planetary (nuclearymodel ofthe atom
answer.
« B. Thomson's ‘plum-pudding’ model ofthe atom
2= -The s*,i'mtml-_,_l_i"T means lithium nucleus with:
Marks: —1
Choose one < A 11 nucleons
answer.
~ B. & protons
© C. 11neutrons
3= - =
warke: 4 Thepairs ofnuclei gC'2, ;N") are Choose -
The pairs of nuclei (,LF3*%, 2%y are | Choose... =]
The pairs of nuclei { Ar*®, . Ca%?)are Choosa. =
Submit |
ATomHa » sgpeHa donsnka2007
RUMS» AADZ2007» Tectoee» MNucPhys Cnur 1
i- I Results ‘ Mpemren | Peassrnpass w=
Preview NMucPhys
Start again
1= -OnMUTUTE Ha Peokpdiopn no pascelBaHe Ha a-YacTUUKW oT anaTtHo Gonuo EOOAT A0 Ch3O0aBaHe Ha:
Markes: —/1
o ——
Choose one © A NNaHeTapHWA (AOPEeH)MOOEN Ha aTomMa
answer. 5
~ B.mogenaHa TomMCcbH, CEIMACHD KOWTOo aToOMBT NPMAKMYa Ha "NYOMHT ckC cTadngu™
Submit |
2= -3anuckT ,Li"" oanavaea nuTHeED AOPO C
Marks: —/1
Choose one © A 11 HYKNoHAa
answer
~ B. B npoToHa
©  C. 11 HeyTpoHa
=it |
3= ) ; =
wisrks: —4  DBOMKaTannpa(;C'3, N ca HizGop. .. -

Oeoiikata agpa ( LP325, _1F*%)ca

Oeoikataagpa (A7, .,Ca*)ca

Bubmit I
APPENDIX II: A part of bilingual (EN and BG) quiz on Kinematics in MOODLE
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3 phys: KINEMATICS - Microsoft Infernat Explorer

Be [0 Vew Faoes Tos Heb B
Quts Q o] B Poower Goroms @ 2-57H M 3

s | ] tpeode e bndquciattengt e ¥ kd®
Go gln-'_ v Wsewch ol Be ) o W Check+ A+ 4 & Usphe
Physics i i B i .
DEQ > plrys > Tecrone - KMEMATICS > Omn 1 i (HoBABaHe Ha TecT ]

it | Radilie | Mpdriag | Pédditahise si

Praview KINEMATICS

14 Aboat moving a1 10 rris is accelaraled uniformby with § mis? for Hme interval of 10 5. Whal s the path passed by the boat during that lime interval?
Maiz: -

Chiose ofe answer 0 a.120m
) b0m
£.302m

9]
O d.3%0m
O eloim

12 Dwawma: KHHEMATHEA - Windows Internet Explorer

gl.-_-_.rv 71 ity moode.deo.uni-sofia.bigfmod uzattempt phoigaT2 ¥/t X | £
Ge [dt Jew Fgosites oo Heb
WG| s BT Bov B e irome - Giteds s
Onimaa: KHEMATICA | —
hm:,r,mode.deo.mmﬂa.bgmmm:mt_ww-Tll A
dunka Toa @ npogna wa Elena Evtimova (Waeg)
FEO» Gwmankar Tectoser KHHEMATHKA> Okt 1

Info | Resuls | Mpermen | Pegaktupane wa

Preview KWUHEMATWKA

14 TNoaka, KORTD Ce ABIKN ChC cropocT 10 ms ce YCKOPRBA PABHOMEDHO C 5mis?3a apene 10 5 KaKss MsT w3MiHAB NOKATA 3a ToBa Bpeme?
Markg: -1

Chooseoneanswer O a 120m
O b.260m
O c302m
0 d350m
O efdim
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3 phys: KIMEMATICS - Microsoft Internet Explorer

Ble £t Wew Fgvortes Jook  Heb r
. | D o 2 — 69
O - @ [x] B €@ P oronees @ 2- S5 LK B
Adress | ] harp: firoodis, dea. uri-sofia bgmodjiguiz sttemgt phaTgmT 1 w! Bl s
Gouogle w8 soarch - oo B~ €7 Bookmarkss | ' Check - Tjauterd - ) €~ @snh -
.l
28 Find the speed of the uniform mation of a body along & circle of radius 50 cm, if s period of rotation is ™2 5
a1
Chooseone answer. () a.5ms
O boams
O elms
O ddmis
O e 20mis

:—i Muzmma; KMHEMATHEA - Microsoft Internet Explorer

Ele Edt Yew Fawsites Tock Heb i
A = | . | — F?
Qs - ©  [5 [B | Prove Spremes @ 2-5 LJE B
Bdcdress | 4] atp: flenoode. deo.uni-ofis.bajmodjiquizy sttempt phatg=T2 v G0
Goaogle | v | M sesrch = g B - O Bookmarks= o Check = T Autord - 0 £y = () smin -
~
28 DNpegeneTe CROPOCTTA Ha PABHOMEPHOTO J8MKEEHNE Ha TANO N0 OKPLXHOCT ¢ Pagnn 50 cm, aKo NEPHOALT Ha ELDTEHETO My & TIZ 5.
Made: M

Choose one answer, () a5mis

O bams
O c2mis
© d10ms
O e20ms

e | phys: KIMEMATICS - Microsoft Internet Explorer

File Edt Wiew Favorites Tools  Help

@Eack ® \_)J \_ﬂ @ :h /_’) Search ‘;{:{Favurites @

Address !@ http: ffmoodle. deo.uni-sofia.bg/mod/quizf attempt. phpFg=71 v| &0
Goe 3|E ‘ lSaarch bl L E?' E] R ﬁ Bookratks = ‘::?Check i ﬁunutnFl\l o C;; % w ! SignIn ~
3 Below is given the graph of the speed versus time of a body moving on a straight line. Find: L2 ]
Matks: 13
U, mis
30 T
15
| | .
| | | |
t. s
20 30 500 60

#3'Whatis the acceleration {in m/s) ofthe body during the time interval from 0 to 20 5.
By Wihat is the speed (n mis) ofthe body during the time interval from 20 sto 30 5
CyWhatis the path (inm) ofthat body for the first 30 seconds of its motion

Choose ane angwer. (3 a.A) 075, 8) 3, C) 200

O b A)D4BI1E Ch400

O ©A075E)15C)a00

oy d.Ap 075 By 15 C) 300

53

a Done

Q Internet
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A Duanma: KMHEMATHKA - Microsoft Internet Explorer

File Edt Wiew Favorites Tools  Help i
R . A = A y - &
@ Back = ﬂ @ 8| Search . Favorites 6-“) ~dg = | "1 “_"%
Address gj http: ffmoodle. deo.uni-sofia.bgfmod/quiz/attempt. phpFg=72 v | a0
Go Sie v.-.'l Search © -»E&v @] R ﬁ Bookratks = "g? Check r]'_i,QuI:nFl\I - f_/, Q";\\J T SignIn -~
3= NapeHa e rpafuia HA SAEMCMMOCTTA HA CHOPOCTTA OT BPEMETO Ha TAND, KOBTO C& AEHMM NPAB0NUHeRHD. HamepeTe: %
Marks: 43
U, mis
30 7T
15
| | >
[ [ [ [
i, ¢
20 a0 30 60

£ KAKBO © YCKOPEHMETO HA TANOTO (B MIS®) NPES MHTepEaNE oT 040 20 &,
B Kakea & cKOpOCTTa Ha TANOTO (B INUS) Npes MHTepEaNa oT 20 5 40 30 5.
C) Kakbe NbT MIMHMHAES TANOTO (B M) 33 NEREMTE 30 CEKYHOM OT HEMOBOTO AEHMEHMWE.

Choogeone answer. (5 a.A) 0.75,8) 3; C) 200
O hA)D4BI15 CH400
O tADLISE)15 C) 800
O

d. %) 0.75; B) 15; C) 300

»é-] Done

8 Internst
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LUMKBINBT 3A YNIPABIIEHUE HA SHAHUATA MO PU3UKA B
CbOTBETCTBUE C METOAOJNIONNATA HA AOANTUBHOTO
OBYYEHMUE

Enena EBTumoBa', ManuHa KpymoBa?,

1Cocpu00Ku yHusepcumem ,Cs. KnumeHm Oxpudcku’, 2PyceHCKu yHuUsepcumem ,,AHaern
KbHuyeg”
Pe3ome: B Hacmosdwama pa6oma Ha 6asama Ha KOHueryuama 3a UUKbJla Ha yripae/ieHuUe Ha

3HaHUEemMo U 8 cbomeemcmeue ¢ memodosioausima Ha adanmueHomo obyyeHUe e HarpageH npeaned Ha
ekcriepumeHmupaHu 08ye3udHu mecmoee o ¢usuka. Te ca paspabomeHU 6bpxy oOmeopeHama

nnamgopma Moodle u ca adpecupaHu KbM Obrizapckume u 4Hyx0ecmpaHHU cmydeHmu, u3lydYasawiu
husuka Ha pasfiuyHU emarnu om ceoemo obydeHue.

Knroyoeu Aymu: Uukbsl 3a yripassieHue Ha 3HaHusima, cucmemu 3a adanmueHo obyyeHue

PROCEEDINGS OF THE UNION OF SCIENTISTS — RUSE voL. 7 / 2010|
56




ISSN 1311-9184

99%?71311"918001




