Proc. 2015 Canadian Engineering Education Assocra{iCEEA15) Conf.

M EASURING THE |MPACT OF STUDENT LED TUTORIALS ON FIRST
YEAR STUDENTS' LEARNING OUTCOMES

Sohad Kadhum, Brad Buckham and Ben Nadler
Faculty of Engineering, University of Victoria, Meanical Engineering Department, Victoria BC, Canada
Corresponding Author: skadhum@uvic.ca

Abstract - ENGR 141: Engineering Mechanics is a Students' Led Tutorials, Outcome Based Teaching and
foundational course in the UVic Engineering Faculgt ~ Learning, Students’ Mastery of Intended Learning
serves all of the engineering degree programs: Outcomes, Large Classrooms, First Year Education,
biomedical, civil, mechanical, electrical, computend Education Research Methods, Integrating Research an
software. Between the 2013 and 2014 offeringshef t Education, Assessment of Student Learning.

course, the ENGR 141 population grew dramaticdily,

well over 50%, necessitating changes in the course 1. INTRODUCTION

structure and methods of student assessment. Iltiadd

to addressing logistical challenges, the changesewe Engineering 141 (ENGR  141), Engineering
designed to develop the students’ confidence iir the Mechanicsis an introduction to mechanics that serves all
ability to wield fundamental mechanical principles of the University of Victoria’'s (UVic's) engineemn
independently and in peer-to-peer working environtse ~ programs: biomedical, civil, computer, electrical,
This was done by repurposing the tutorial sectiohthe mechanical and software. The course deals with the
course to create student driven exploration, arialgsd ~ concept of static equilibrium as applied to rigiddes,
solution of complex three dimensional mechanics structures and simple machines. Similar coursesoand
problems. in every Canadian engineering program, but the ssour
A series of 22 problems lying outside the domaithef =~ does have some particular characteristics. Fitrstctsiral
assignment problem sets were addressed-two in eact@nalysis (trusses, beam VM diagrams, frames and
week of the tutorials. The assignments and midtermsmachines) is included in lieu of particle dynamics.
problems were constructed so that the impact afriait ~ Second, the course is a core component across all
work on students mastery of the course Intendedniren ~ disciplines leading to a highly variable level adrgonal
Outcomes could be extracted. interest across the student population.

Under the new tutorial format, instructors monitd_re The content of ENGR 141 is summarized by the
group dynamics, helped troubleshoot and provided gy jent learning outcomes in Table 1 below. Thersm
encouragement. Presentation of solution strategiese provides an overview of Cartesian vector notatioasic
made by S(_elect student groups each week. The Curren e or operations and three-dimensional vector aeich
work describes the motivation for the changes made,(Olot and cross products, projections, forces anthemts,

obsgryatlons made  at |mplementat.|on and Someetc) and then applies these foundational concepta t
preliminary results from analyses of the impacthef new wide variety of static equilibrium problems. State

course structure on student mastery of the cowaming learn to form free body diagrams and the associated
outcomes. Important conclusions are that the sttitbzh equilibrium equations and use these tools to déterm

tutorials  should be accompanied with additional certain forces and moments acting on and withiid rig

instructor contac_t hours that provide opportunity_rf bodies, and structures and machines composed idf rig
students to receive tutelage on a one-to-one basts components, that are in equilibrium.

that individual testing should stress the proceduamd
tools emphasized in the tutorials. The primary pedagogical challenge in ENGR 141 is
In addition, students found that assessments madgot in the dissemination of mechanical principlest is
through multiple choice testing contradicted valuesd the development of professional traits in the stisle Can
principles being stressed in the tutorial and semin the students apply basic concepts and tools ingadb
sessions. and concise manner to solve three-dimensional nmécha
problems? Can this process be communicated clearly?

Keywords: Engineering Education, Mechanics, Statics, Will the students evaluate their own results, drework

Student-Led Tutorials. Student Retention. SemirmieS of others, critically? In the Faculty, it is feftat the work
Questioning Techniqu,e. ' " habits acquired in ENGR 141 affect student perfoicea
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in subsequent years of the program, as well asestud
retention in the Engineering programs.

1.1. Historical Context

Traditionally, the ENGR 141 instructional comporgent
include lectures delivered by the course instryctord
instructor driven tutorials delivered by two sessib
instructors. In addition to lecture and tutoriantact
hours, a help centre was established in 2007 tgigeo
opportunity for drop in assistance. Between 200832
(inclusive), the help centre was typically open #©
hours per week and was staffed by a teaching assist
(TA) or one of the course instructors. The helpt
provided opportunity for student driven drop-inistsice
on a one-to-one basis.

1 Sketch three-dimensional Cartesian referenceesaforce
vectors and moment vectors.

2 Label sketches and diagrams using proper vectation.

3 Assign reference points and calculate the momieatforce
relative to those points.

4 Combine several forces and moments to form simple
equivalent force-couple systems.

5 Identify the forces and moments acting on a rigdy and

draw the corresponding free body diagr&BD).
6 Apply the method of statics to FBDs.

7 Manipulate algebraic equations of equilibriumhivitthe
method of statics

8 Divide a structure into sub-assemblies that @aralyzed
using method of statics.

9 Label, calculate and assess internal forces amdants in

trusses and beams

10 Recognize statically determinant and indeteamiin
mechanics problems by observation of FBDs.

11 Organize multiple FBDs in the solution of impeglimotion
problems.

12 Judge whether the static equilibrium assumptigrossible
based on solutions to equilibrium equations.

13. | Calculate the location of centroids of lined aneas using
single variable calculus.

Table 1. The ENGR 141 learning outcomes. The
course is focused on instilling professional habits the
solution of introductory level mechanics problems.

offset some of the rigours associated with theviddial
assignment and test course components.

1.2. Problem Statement Since 2008 several
disturbing trends in ENGR 141 student behaviourehav
been observed. These include: 1.Widespread usernf n
refereed materials from external sources downlodaed
the internet (solution manuals, old marked examaded
past student work), 2. Very low uptake of the hedmtre
in 2012 and 2013. 3. Decreasing attendance atthadl
sessions.4. Low averages on course testing comfzonen
(quizzes, midterms and final exam). 5. Low-quality
assignment submissions that ignore the tools and
procedures championed in the lecture and tutogebgs.

Of the above, the drop off in attendance at the RNI@1
help centre was most concerning. For exampleQiR2
most days saw only 3-5 people show up in a clasvef
250 people. From assignment submissions, it weadilye
apparent that students were turning to on-line teis
and worked examples rather than working with an
instructor at the help centre to develop their @otution
strategies. By foregoing the opportunity to preetthe
execution of solution procedures independentlygestts
were tending, we believe, to compartmentalize meicka
problems; students could solve problems of a very
particular type using a particular procedure, houtld not
extend the components and tools of such solutmesher
types of problems. The traditional method of twbri
instruction, instructor led presentation of example
problem solutions, appeared to reinforce this moéle
learning. Table 2 shows the grades from the qeizzel
exams of 2008-2012 that is evidence to the widespre
inability of students to solve exam questions fdrick
students hadn’t been provided explicit solutions fdn
2012 and 2013, tutorial attendance was notably dkan
past years.

2008 2009 2011 2012 2013
Quiz % 60.2 57 69.5
Midterm % 60.1 59.7 59
Final % 52.2 59 58

Table 2. Class average grades for individual testn
components of ENGR 141 in 2008, 2009 and 2012. In

For the past decade, the course has been welltlthoug the 2010-2011 school year, ENGR 141 was moved

of by students yet classified as one of the hardestses
in UVic Engineering common first year and failueges
have traditionally varied between 20-30%.
students who arrived at UVic with high motivatiaygod
work habits, and clear professional goals tendedido
very well in the course. In addition, the instiantl

However,

from the fall to the spring term — hence there waso
offering in 2010.

Concerns of declining student engagement with the
course instructors and the course material weightezied
in the fall of 2013 when ENGR enrollment grew

teams’ commitment to running the help centre gave dramatically. Figure 1 shows the ENGR 141 popoiati

opportunity for personal assistance and mentonshigh
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from 2008 to 2014 — between 2013 and 2014, enrolime

jumped by over 50% to over 400 students.
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1.3 ObjectivesGiven the behavioural trends observed
over the previous 5 year period, and the possitifit
increased course enrollment creating even greatdeist
anonymity and detachment, changes needed to be tmade
the structure, content and assessment procedutelS@R
141 in order to:1. Re-engage students with course
material, the course instructors and their peersngrove
the ability of students to manipulate basic meatgni
principles to solve a variety of problems. 3. Pdavforum
for the students to demonstrate their own capadsland
witness the capabilities of their peers. 4. Enfdheevalue
of independent critical analysis over guided execubf
rote learning.

450

400
e 350
S
g
3 300
o
o
-
S 250
@
o
] 200
150 ! ins‘tructor I?d ! !
| tutorials | | I
100 1 1 1 1 1
2008 2009 2010* 2011 2012 2013 2014
Year
Figure 1. ENGR 141 population between 2008 and

2014 (inclusive). Numbers given are for term end
(final exam attendees). In 2014, opening day
enrollment was 450 students. The dramatic increase
in population 2014 necessitated changes in course

structure and execution.

2. CURRICULAR DEVELOPMENTS Working
within the span of the four month term precedirgy th
spring 2014 offering of ENGR 141, the authors wdrk@
design course components that would complement the
existing lecture contact hours, with formalizedhi@sduled)
student driven sessions that would force students t
engage with their peers and to apply mechanicsipias
presented in the lecture sessions. In these faesalions,
we wanted to ensure that there was no opportunitthe
students to draw upon web based resources (existing
solutions, prior student work). Rather, we wartted
encourage individual and group based discoverydero
to develop self-confidence within the student pagiah.

students, the tutorials were repurposed as theeviEmihe
student driven course experience. Tutorials have |
been seen as an opportunity to motivate and engage
students, and a venue to provide constructive faeadb
[1]. However, prior to 2014, we have seen that the
traditional delivery of tutorials (students act passive
learners and the instructor determines the methbd o
attacking a particular problem) is leading to low
attendance. This is in part due to increased ialtor
section sizes: we had approximately 60 studentsairh
tutorial section, which limited the ability to pricke
individual feedback. However, the prevalence ofine
learning materials, both regulated and unregulasésh
drive low tutorial turnouts. These materials aeeceived

by the students to be equivalent to that deliverethe
tutorials and offer immediate gratification. Urtianately,

the use of on-line learning material (especially
unregulated materials) is a one way flow of infotiora —

the student takes from the source at his leisutbowt
being directed or challenged by the source.

In the new tutorial sections, challenging purposétb
mechanics problems were designed that would require
sequential application of course concepts to solfée
majority of problems could not be completely solved
inside the tutorial sessions. Rather student teamsd
work on the strategy to solve the problem. Thisulo
include the

Literature and studies suggested that the usectifrles
is a one way of passing the information from thpegkin
the field to the students [2,3, and 4]. During kbetures,
student participation is limited to asking quessicend
getting clarification on some aspects, as the i@aiwere
set to complement the lectures (Biggs and Tang 2011

2.1. Resources

In Spring 2012, the authors of this paper ran four
experimental sessions of student led tutorialsthatend
of each session, we asked for anonymous feedbaekewh
the students shared with us their experience with t
experiential tutorial session and voiced what cohbé
done differently. Most of them indicated that thegrned
more in this format and they wished all the tutisrizould
be done this way. In Spring 2013, we were granted t
Curriculum Development Grant. We designed a stgrtin
and a final questionnaire that was used to gauggest
prior knowledge and the impact of conducting twtsrion
their confidence and Learning outcomes. Majoritythe
funds were used to fund the time in the seminaveas
there for the vast majority of the hours.
1.2. Curriculum Innovation - Goals

Create a workspace for the students to reflectheir t
learning process and receive constructive feedhatk

Rather than disturb the lecture content and methods iheir daily progress through the term we added the

which have been traditionally well received by the
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Seminar Series. Replacing the ineffective helpregnhe

Within the student led tutorials, facilitators obssl the

Seminar Series provided interaction with the sttglen group dynamics and ensured that the stages of Tarrkm
through asking them questions that geared to pmmot Team Development Model are followed. Students were

their own thinking. With each question from thedsnts

provided with the course different components, uezg,

we propose another question to guide them throbgh t Online and Hard Copy Assignments, Students' Led
learning process. Psychology studies concerningahum Tutorials, Seminar Series, midterms and final exatin

cognitive abilities [5] and learning and teachirtigdées
[6] are in favour of this approach.
1.3. Formative and Summative Assessments

Through the term we conducted several formative sections of the

assessment through the new course structure byvirtige
the Students' Led Tutorial work, presentations loé t
Tutorial Problems, and final submission of groupkyvat
the seminar sessions, we received instant feedbatke
instructional activities, the students learning\di¢s, and
we implemented any needs directly.

After the first midterm, we also asked for an
anonymous feedback from the students through theassignment

and other scheduling provided in this course oatlin
3.1. Lectures

To accommodate the 450 students, we had two
lectures were two instructors were
delivering two lectures of an hour and half threeiis per
week. Lecture hours were devoted to introducing,
reviewing, and discussing the course material ass it
presented in the required textbook [7].

3.2. Online and Hard Copy Assignments
To assess the student pro formatively, a sets lafeon
using Pearson’s Mastering Engineering

Tutorial session to give them the chance to give awebsite which is required in order to complete ENGR

feedback freely. We incorporated most of
suggestions and needs through the rest of the term.

their 141 assignments and access additional on-line reseu

posted by the course instructor (including lectooges

The Pl and RA returned to the ENGR 141- Engineering and sample problems that are covered in the lecnde

Fundamentals | course at the end of the term twepitahe

tutorial periods). The Mastering Engineering websiso

research for a second time and return the startingprovides students with access to an on-line stuely that

questionnaires at the beginning of the term. Thdéh w

conduct the final questionnaires. Participants’ rgmaity
will be protected by a code created before compuietine
starting questionnaires. Students will be askesigo the
consent form a second time in order for the resemscto
obtain proper on-going consent for the research.

3. IMPLEMENTATION
A series of 22 challenging mechanics problems #nat
slightly outside the conventional domain of the rseu

includes several additional example problems (some
presented in video format) that are organized kibtmk
chapter.

Success in this course results from practicing as
many problems as possible and the assignmentssegyire
a baseline level of engagement with the course riahte
Students were encouraged to use the seminar times t
attempt additional problems — the skill level oimias in
ENGR 141 is directly dependent on the number of
problems from the required textbook that are attechpn

assignment problem sets were addressed — two im eacone’s own accord.

week of the tutorials.

Nine problem sets, each having five questions, plus
some extra credit problems, will be assigned over t

The assignments and midterms problems are corstiruct course of the term. For each problem set, only the

so that the impact of tutorial work on students'sieay of
the course
extracted. We monitored the students’ progressutiiro
self-assessment of their tutorial projects wheey tiecord

the steps taken to analyze their assigned projélats,
identification of their knowledge and gaps if théseany,

and the steps taken to fill these gaps.

We measured the engagement of the students irothisec
by keeping an attendance record of the Seminasiosss

In addition to the impact metrics, we mentionedweh@

starting and a final questionnaire were designet umed

to help gauge student prior knowledge and the impfc
conducting tutorials on their confidence and Leagni
outcomes.

assigned questions will be completed and submitted

Intended Learning Outcomes could behardcopy.

The remaining 4 assignment problems are completed
on the Mastering Engineering on-line system (“efid-0
section” problems in the Mastering Engineering exydt
The Mastering Engineering problem numbers corredpon
to the problems in the required textbook.

Additional Mastering Engineering “tutorial” style
problems can be completed in some assignmentxfia e
credit. Tutorial problems are staged and hintsewer
available if requested. Grades for all Mastering
Engineering problems are assigned based on how many
hints students elect to use, how many times thblgno is
attempted incorrectly, etc. The grading policy da

The current inquiry is to measure the impact of new viewed on-line for each assignment. Before stuglean

student led tutorials on the students’ learningontes.
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problems, a Mastering Engineering tutorial has ® b
completed.
unlocked when this tutorial is completed.

3.3. Students' Led Tutorials

There were nine Students' Led Tutorial (SLT)
sections for ENGR 141 with approximately 50 student
each tutorial section, the tutorials began infitst week
of class. The weekly ENGR 141 tutorials are a mtorgla

problem were submitted one week after the tutorial

Access to the assignments will only be session.

3.4. Seminar Series

The seminars offered students an opportunity to
engage the course instructors on a one-to-one aadiso
ensure that students are able to make steady geogre
assignment and tutorial problems. Students are
encouraged to work in groups at the seminars peavid

course component and Teaching Assistants who arehey do not disrupt the seminar session. At thmairsars,

graduate students who acted as facilitators ofniegr
observed them. Students were encouraged to atbemnd t
specific section in order to ensure a proper distion of
students. Eight of the SLT were observed by two TAs

instructors will address common questions on thardbo
for the benefit of all seminar attendees. Whitersdance
at all the seminars is not mandatory, participaiionhe

seminar series does constitute a small portion aahe

the exception of the ninth SLT section, one TA was student’s overall grade.

observing that section.

The course instructors and TAs took attendanckeat t

To ensure the success of the new curriculum seminars. Students did not have to attend alédéimeinars

development, most of TAs were carefully selecteseda

nor did they need to attend complete sessionsaH &dur

on experience and motivation. A short training was of work (discussion with instructors, individual o

provided to the TAs that was derived from the
Instructional Skills workshop [1,3,6,and 8].

The tutorial structure and content was discusséd a0.5% towards their final grade.

the first tutorial session of each tutorial sectidrhe
students' groups were formed using
difference of the students' self reported expegenc
working in the group. It was a random groups'

replacement and most of the group's members were

meeting each other for the first time. We used ftrst
tutorial session to form the groups, and did otwtivities
to find the ground rules of working in the groupsda
responsibilities. we also shared and discussedgtaip
dynamics, and
Development Model [1,and 3]. We also touched dreot

group work, etc) at the seminar will count as attefaded
session.” For each attended session, studentseaiti
Students who etect
present a problem solution to the seminar attendeé¢s

the spectrum oflead discussions on problem solutions with theerpevill

be provided additional marks, at the instructors’
discretion, towards their seminar participationdgra

Taking into consideration the different coursest tha
the first year students are taking, we looked ititeir
schedule and offered different three different ami on
Tuesdays, Wednesdays, and Thursdays of each whek. T
total tutorial time was eight hours and a halfti#¢ end of

the stages of Tuckman's Teamthe term, we scheduled additional sessions befferéinal

examination. The Seminar Series were held at tfie U

SLT projects managements , the tutorial group work McPherson Library.

submission, students were responsible for ensuhag
identification (including tutorial section, namesda
student numbers) were provided for those indivisiugho
contributed to the submission. we encouraged tidests
to use the other course component, the SeminagsSeri

Students' groups needed to review the weekly two

tutorials problems before their tutorial sessioAs.the
tutorial session, two groups were each assigneflesant
problem to work on and present. The rest of theugso
can choose one of the problems to work on. Allhef 11
groups will have 20 minutes to work on their probléVe
then collect all the drafts before the starting thé
presentations. The first group presenting had Iutes,
10 minutes presentation time plus 5 minutes questial
answer time. The second group presenting had
minutes, 10 minutes presentation time plus 5 mmute
qguestion and answer time. To allow each group aaha
for reflection and to consider ideas presented thero
groups, a final draft hardcopy solution of the tigb

CEEA15; Paper 38
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4. RESULTS and DISCUSSION

Our summative feedback was through the online
assignment submission which give us idea on traesis’
individual progress. Since it was limited to theafi
answer we resort to the hard copy submission ttuaie
the learners' progress. The first midterm gave us a
somewhat indication but not a complete sense afestiu
progress because we used multiple-choice formatthieu
average was high. We raised the bar higher at secon
midterm and consequently we had a lower average.

Taking all of these formative and summative
feedbacks, the final exam was designed into two

1scomponents that are equally weighted, multiple ohoi

problems and three hand written question. The dvera
results were good.

We are happy with the quality of the student wankl a
the submission of their work. The Student Led tater
were a great change that we made to the coursesiu
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It was a very dynamic environment ere the learcarse 120
prepared and ready to take the challenge of amglysi
solving, presenting, asking questions, and addrgsbkieir
peer questions. The seminar series was a greatoivay
creating a workspace that the students own and were 100,
proud of it. Different leaning activities were haming at
the same time and it is a student centered learning
environment. The motivation was high and that helps
bring the highly motivated students closely to shedents
who show low interest in the subject. In the erftg t
learning process was clearly shown and observed. We
were very successful in setting the students réadtheir
engineering education.

In the Spring term 2014, ENGR 141, Engineering
Fundamentals |, were taught to 450 students. Thieseo
is a foundational one at the University of Victoria
Engineering Faculty. Skills and knowledge acquined
this course affect student retention and performaimc |
subsequent years of the program. The students 20 ! |
participated  voluntarily  and anonymously in ! !
guestionnaires entitled the Student’s led Groupofials ! !
Development that had been designed to measure the 0 ! } ! !
impact of student led seminars (group tutorials)toa 0 50 100 150 200 2
students’ learning outcome. The questionnairegcethe . . Individual # .
teaching goals; it helped the students pay atteriicthe Figure. 2. The impact of Student Led Tutorials on

different components that has been introduced to th Students’ Learning Outcome. The question was: Did
ENGR 141 curriculum. student led seminars (group tutorials), involving

The starting questionnaire, which was filed ag th presentation of group work and discussions, facilite
beginning of the term in January 2014, touched fen t the students’ abilities to apply the fundamentals
Student's Led Group Tutorials work and the Seminar €ngineering concepts and theories in complex, but
Series that were planned for the course. Alsalithed on  Practical, applications while also increasing  their
the students’ personal motivation and why theyareut ~ "€tention of basic solution processes?

to pursue a study in Engineering. The final questare With the new model of the Seminar Series that was
that was completed at the end of term in April 2086  held at the UVic McPherson Library, the studentsewe
an excellent tool to encourage the students teaefhn provided with a workspace where they can meet their
their own performance, the learning objectives loé t group members, work on their assignments or tutoria
course, and the practical application of the infation projects, review lectures material and examplesd e
they learned and worked on. text book content and work on the examples, preserit

Figure 2. shows the high impact that the studéeds’  to other fellow students, work on other recourseste
tutorials has on their learning activities, thessuits are a  field of statics. Students were there also to explo
student self assessments through the starting imadl f different concept with the continuous input of Th&s and
questionnaire. the instructors. It was a very dynamic environmantl

Our Inquiry Question: Will student led  most of the time it is full and students would naigr over
seminars(group tutorials) , involving presentatdigroup  to other areas in the Library. By extending therrige
work and discussions, facilitate the students’ it to time outside of the existing course venues, theesits are
apply the fundamentals engineering concepts aratid®  putting the course concepts into their professignawth,
in complex, but practical, applications while also which helped create in them the passion to beolifg!
increasing their retention of basic solution prees® learners. We felt a sense of engineering commtinéty/is
Continuously, the students reported that the newleho working together, it was one of the most valuable
encouraged them to explore different approaches ofexperiences that we had and we wish to see atehe n
solutions and to be engaged in the discussions. future more courses adapting this model.

Through the course, the focused was on the student&nd capacity for learning. This approach engaged th
as the main learners. By promoting and modeling thestudents in different short-form mechanical pragject
student led seminars, we has increased studenigatior derived from wide varieties of situations on camand in

o]
o

Self Assessment (1-100)*
8 3

| |
Preliminary
Assessment |

| |

1
0 300 350

aF--—-—-—-—-
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the community to explore the practical applicatioh assured them that their learning needs were mest bfo
fundamental mechanics concepts and theories intemtu  the student suggestions were applied after eactbéek
in the regular lecture. session to enhance their experience. The studagtslg
The new structure of nine students led tutorials looked forward to the next challenge through thertal
sections and each session has 50 students thapuieie problems and the different concept that they wemiato
11 groups of 4 to 5 students enabled the studergsttthe uncover.
one on one interaction with the course instructioeam. Figure 3. shows the grades’ based comparison
The students were not just an individual, they weae of between the instructor led tutorials and the sttgldad
the course and they were recognized and identifigd tutorial. Examining the figure we can conclude ttz
their participation, abilities, needs, and conttidi. The new approach is having a wide impact on the stwdent
students were encouraged to give feedback throtgheu performance. We are happy with the quality of tiuelent
course, the regular check up made them feel impioatad work and the submission.

0.035 T T

| |
I 2008-2013: instructor led tutorials |
0.03f === - -~ :] 2014: student led tutorials [T~ T T

0025 — = == — e

002 —— =

0015 - —————— — —

Probability Density

00LfF ——————————————m—— :

0,005 - — — ™G ---—-—

F E D C B-|B [B+| A A A+

0 35 50 60 70 73 77 80 85 90 100
Percentage Grade
Figure 3. Grades' based comparison between the Insctor Led Tutorials and the Student Led Tutorials. The
failing and incomplete grades for the new model werlower than the Lower Probability Density Function(LPF.)
While the B+ and A+ Exceeded the Higher Lower Probiaility Density Function (HPF.) Noticeably, the B- gades
failed below the LPF.

The students felt that they are capable of achievin the involvement in the development stages of theniag
any goal that they set for their selves in the @iord of process. They walked away with an enriched expeeien
giving it what it takes to accomplish that. Thedsnts sense of pride and that will help them in settihgir
were encouraged and motivated to be immersed in thafuture career paths. The students had a valuabteife
experience of keep on practicing until they achigve experience and they will thrive on for a long tinwe
requirements. When we reflect back on our pathuiino  were able to created in students the passion t@ loag
the last four months we feel very proud of what we life learners.
accomplished and the information we learned.

At the end, the new model helped the students to
generate connecting paths to their future cardemugh
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Figure 4. Grades' based comparison of students
Attendance of the Seminar Series through the term.
Special observation is made prior to the midtermsad
the final examination.
5. CONCLUSIONS

one on one interaction with the course instructié@am.
The students were not just an individual, they wee of
the course and they were recognized and identifigd
their participation, abilities, needs, and conttidw. The
students were encouraged to give feedback througheu
course, the regular check up made them feel impoatad
assured them that their learning needs were mest bfo
the student suggestions were applied after eacbéek
session to enhance their experience. The studagtslg
looked forward to the next challenge through thertal
problems and the different concept that they wemiato
uncover.

The students felt that they are capable of achievin
any goal that they set for their selves in the @i of
giving it what it takes to accomplish that. Thedsmnts
were encouraged and motivated to be immersed in tha
experience of keep on practicing until they achiéve
requirements. When we reflect back on our pathutino
the last four months we feel very proud of what we
accomplished and the information we learned.

At the end, the new model helped the students to
generate connecting paths to their future cardemugh
the involvement in the development stages of theniag
process. They walked away with an enriched expeeien
sense of pride and that will help them in settihgir
future career paths. The students had a valuabteife
experience and they will thrive on for a long tinwe
were able to created in students the passion ta loag

The outcomes of this research may assist and prepariife learners.

UVic engineering students for their professionalrjey

by developing confidence in their ability to wield

fundamental mechanical principles.
through student driven exploration, analysis andtsm
design for a complex three-dimensional
problem in the new seminars sessions.

mechanics
Instruaddrs

We generated connecting paths to their future csree
through the involvement in the development stagésy

This will occur walked away with an enriched experience that wéliph

them in setting their future career paths.
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