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Abstract -New knowledge is constructed on the basis of

prior knowledge. Present engineering classes aretef
heterogeneous in their background knowledge, which
generates extra challenges for
lecturers. In our studies we have used pre-lecture
assignments to help deal with students’ heterogene®

both students and

knowledge must be related to the learner's earlier
knowledge. Learners build connections between iy
already know and have experienced, and new inféomat

they perceive and new ideas and experiences. [1]-[3

The information processing model suggestsodel of
our memory system and of how humans process intivma

backgrounds. The pre-lecture assignments have been (Figure 1) [4]. The sense receptors accept alniostidssly

designed so that students in doing them recall forer
issues or get acquainted with new topics, or both.
Students have done and turned in their pre-lecture
assignments in various ways. In most cases, an edsd
feature was that the lecturers were able to view th
answers before the lecture. Pre-lecture assignmeritave
motivated students to spend more time studying the
subjects concerned and to come to class better praed.

information. The information is briefly held in theensory
memory. Relevant information moves on through the
perception filter to the short-term memory and l@vant
information is forgotten. Prior knowledge, intesesind
motivation influence what passes through the pdimep
filter. The processing and organization of new iinfation
with prior knowledge that is retrieved from the dpterm
memory takes place in the short-term memory. Thelyne

New concepts become more comprehensible and deeper formed knowledge structures are stored into the-tenm

understanding easier to achieve when students maste
relevant prior knowledge. When students are acquaied
with the new upcoming topics and master the necesya
prior knowledge valuable lecture time can focus orthe
more difficult issues and concepts. Students havesen
the advantages of doing their pre-lecture assignmén

memory either as separate knowledge or integratéadl i
larger knowledge entities. The capacity of the stemm
memory is limited considering both time and amooht
information. The capacity is shared between praocgsand
holding information. In order to process new infatian as
efficiently as possible, the relevant prior knovgedshould

and thus most students devote the necessary time to be easily available for the short-term memory tocpss and

doing them. Students’ active working in class and
learning results have improved.

Index Terms — active learning, pedagogical
knowledge, pre-lecture assignment, prior knowledge.

INTRODUCTION

Most engineering students in Finland start theirdigts

without any preceding work practice relating to ithe

forthcoming studies and future occupations. In uiicry
students, the faculties of engineering compete feithilties
of medicine, law and business amongst others, wduielall
very popular choices. It is therefore difficult tecruit

enough students who have a sufficient mastering of

mathematical and physical sciences, which are & ljas
most engineering subjects. This leads to studemipy that
are somewhat heterogeneous in their
knowledge. This seems to be the situation also anym
other European countries.

According to the constructivist view of laarg new
knowledge is constructed and reconstructed in thel rof
the learner. Learning and internalising knowledgenands
an active engagement and mental eftdriearners whereby
they build their own knowledge. New knowledge isithan

the basis of the learner's prior knowledge and new
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content

background

thus retrieving knowledge from the long-term memory
should not take too much effort when new informatias
to be processed.

Taking into consideration the impact priorolwledge
has on learning, lecturers should have good knayaeof
their students’ existing conceptions and possible
misconceptions, and a means to acquire insightsntdent
knowledge in order to promote good learning resiitany
studies have revealed that the time that studepénds
studying is less than presumed in curric{ifd[8]. One
reason for this might be that students find songrerering
subjects too difficult and give up or turn to a fage-
approach. The time resources for lecturing and hiegc
theory are also usually limited. These are reasdnssome
means to achieve more efficient time use and a deep
approach to learning should be explored.

This paper describes a means, using prarect
assignments, to get students more involved in tsieidies
i.e. to spend more time studying and preparing Hedves
for lectures. Results on the impact of pre-lecture
assignments on students’ learning and lecturers’
improvements of professional teaching skills ascdssed.
This research is a case study and can be clasasiedtion
research with evaluative features.
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FIGURE 1

INFORMATION PROCESSINGM ODEL MODIFIED ON THEBASIS

OFMAYER [4], JOHNSTONE[5] AND KOLARI AND SAVANDER-

RANNE [6].

PRE-LECTURE ASSIGNMENTS

Including pre-lecture assignments in the workingdmo
helps to use lecturing time more efficiently. The-fecture
assignments can be compiled so that they focusoomes
issues of the upcoming next lectures and/or oressthich
are requisites to some new issues and which haa dealt
with earlier. Attending
information will become easier for the students mitieey

have familiarized themselves with the new issueds an

recollected relevant prior issues. As we can sem fthe
information processing model, the students needhawee
some of their prior knowledge in an active formtheir
memory so that they can focus on processing infooma
i.e. integrate the new knowledge with their priootwledge
and organise everything in order to form their qvemsonal
knowledge structures in their long-term memory.

When planning and assigning pre-lecturegassents
lecturers have to reflect on their courses. Theseha think
about course content from the students’ points iefvy
consider if the students’ prior knowledge is relgvand
sufficient, recall experiences from earlier implenagions
and try to compare the new student group with tdiex
ones.

They have to consider for example:
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lectures and processing new

What concepts do the students have to know in dodeope
with the new ones that will be introduced?
Do the students know all necessary formula and
propositions? Do they understand their meaning?
Are they able to use them?
Do they have a sufficient mastering of the
mathematics they need?
How well are the students able to transfer their

knowledge into new situations and solving
problems?
When the students have done their pre-lectur

assignments or at least made a serious effort tohem,
lecturers can focus on the more important and rdifieult
topics of their lectures instead of spending tinmeissues
that the students should be able to cope with eir thwn.
They can use a broader scope of interactive tegchin
methods because pre-lecture assignments have bnoogé
homogeneity to the class. Students are better &ble
contribute to different forms of group work, co-ogtve
learning sessions, problem solving sessions, diis fas a
positive effect on student motivation and selfetly. The
students can feel that they have an important ioléhe
teams and are able to contribute to achieving gesdits
for their group or team.
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Research has been done in Finland on theofupee-
lecture assignments at various courses and at ugrio
institutes such as Tampere University of Technol§@ly
Tampere Polytechnic University of Applied Scien¢&8]
and Helsinki Polytechnic University of Applied Seaes
[11], where engineers are educated. The targetpgrbave
been MSc or BSc students and the group sizes hariedv
from small to large, less than 40 students and riwe 100
students. The pre-lecture assignments have begibdied
in many ways. Sometimes as paper copies at theréebut
mostly using some form of electronic communicatsuch
as WEBCT or Moodle. The students have handed im the
assignments in some cases as paper copies, buy msisig
electronic communication. They have worked indiailtiy
or in pairs or small groups.

It is important that the lecturers are atweread the
students’ answer® the pre-lecture assignments beforehand
or at least summing ups made by for example tleeiching
assistants. For this reason the pre-lecture assighghould
be handed in at least one day before the lecturevifiich
they were compiled. This way the lecturers haventedge
learn about their students’ prior knowledge of valg
issues, their possible misconceptions, and whatskamed
especially difficult. The lecturers have been ablgive the
students feedback on their answers at the begiriirthe
lecture and try to correct the students’ possible
misconceptions. This has helped the students folibev
lecture and participate more actively in differéotms of
interaction. The pre-lecture assignments have begart of
the assessment and have in one form or anothereinded
the grade. Usually a student gets extra pointgléing the
pre-lecture assignments. In order to get pointsaaswer
does not necessarily have to be correct; it is ghatl a
student hands in an answer and shows an earnest affl
has clearly spent some time trying to find a cdreetswer
or solution.

RESULTS AND DISCUSSION

The results are based on questionnaires, which wer
distributed during the courses, on feedback questives,
interviews of students and lecturers, on perceptiohthe
lecturers, and on observations of the research&rading
the lecturesin view of learning goals, the results have been
encouraging and awarding to all parties. The stisdbave
been better able to concentrate during lecturesy trave
been better able to understand what is taught attdrlable
to process new information and to participate tenaction
during lectures. This has led to better learnirgults. The
students have attended their exams more diligentty the
passing rates have increased. The number of studleat
pass their exams with only modest results has estuthe
students have also spent more time studying. Eatislies
on student time use have in many cases shownttidgrgs
spend less time studying than expected and alldcate
curricula [8]. Thus the increase of one to two lsquer week
that students have spent on their pre-lecture ms&gts is
well appreciated and has positively influencedrthegrning.
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The students have given positive feedback pog-
lecture assignments:

“Pre-lecture assignments helped me prepare myself
for the lectures, usually | don't.”

“It was easier to follow the lectures and underdtan
when | had activated my brains towards the new
issues.”

“I recollected issues from my physics course and
realised that it wasn't necessarily the whole truth
Pre-lecture assignments motivated and made me
read from other sources”.

“I thought about things more thoroughly. It was
nicer to come to class when you got feedback on
the pre-lecture assignments”.

“Pre-lecture assignments made me think about
things from different aspects. | could see thatdhi

are not always simple and straightforward. They
were good, they made me think”

Active participation during class is notfsalident. It is
most common, that students just want to maintagir thid
role of having information transmitted from lectur®
students. The reasons for this are often old habitsmaybe
fears of failure. Pre-lecture assignments, howeletped
students prepare themselves and thus diminishadfelaes.

Lecturers, who have used pre-lecture asségien have
said that their knowledge, for example about te&idents’
ways of thinking and ways of tackling problems, has
improved. This has led to an increase of their gedecal
content knowledge. Pedagogical content knowled@eKjP
can be described as subject matter knowledge &mhieg
[12]-[14]. It includes knowing how to present amrhulate
subject matter in a way that is comprehensible aBegical
content knowledge also includes knowledge of whakes
learning of some specific topic easy or difficiedagogical
content knowledge can be achieved by masteringestubj
matter and pedagogical knowledge, experiencing and
reflecting [14].

Lecturers who have been lecturing for desasgy that
using pre-lecture assignments has taught them anbbthat
they have found a new and more interesting way of
éecturing. They have been better able to answer the
cognitive challenges of teaching difficult issue® t
engineering student¥hey have, however, also noticed that
making good and unambiguous pre-lecture assignnients
not always easy. It demands constant critical céfi@ on
experiences and course content, and interactiorh wit
students, colleagues and teaching assistants.

Feedback is one of the most important elésném
enhancing learning. Pre-lecture assignments ddfeturers
a possibility to give students guiding feedbackutedy.
Students have often mentioned in interviews andidaek
questionnaires that they have appreciated the émidthat
the lecturers give them on their pre-lecture assignsétit
is nice and very motivating to see that someonethdg
puts effort in teaching us.” Students have alsaesged that
doing group work and solving small relevant protdear
doing hands on experiments have led to more suttess
learning. Preparing for the lectures has made sieeao
work in class and get results. “You don't just hawesit
around and wait for the lecturer to give the solui” It has
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become a common interest to do the pre-lecturgmassnts
and prepare for class even if the subject matterdwit be
of utmost interest. “I have to do the assignmessrybody
else does”. Thus a better commitment has beemaathiend
one can definitely see joint responsibility.

CONCLUSIONS

Using pre-lecture assignments has led studentartipate
more actively in their learning process. They hapent
more time studying than earlier. Students learmesults
have improved and passing rates have increasede®uee
assignments have created a learning environmentevthe
lecturers have a possibility to give guiding feedba
regularly. This has motivated and committed thedaids.
Taking pre-lecture assignments in use needs tirdesfort
but it has turned out to be rewarding also for ldwturers,
their pedagogical content knowledge has improvetieiV
planning how to deliver and how to hand in preteet
assignments, it is recommendable to co-operate yatir
institute’s IT-service unit.
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