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An Exploration of the Current Trends and Uses of Technology in
Early Childhood Education

Statti, Aubrey

1) Educational Psychology & Technology Doctoral Program, The Chicago School of Professional
Psychology, The United States of America;

2) Department bCommunity Care and Counseling, Liberty University, The United States of America
Abstract:

This research will explore the current literature focused on contemporary trends and uses of technology in
early childhood education. While the benefits of technology in higher levels of education have been touted
throughout research, technology use ofag& has not been as widely accepted. This research will focus
on the appropriate use of technology, including touch technology, electronic communications, the Internet,
multimedia tools, and educational software, on children during early stages of igegaiid social
development. Further, the value technology provides to early childhood education, such as building skills
of communication, autonomy, creativity, language development, the physical abilities of touching and
clicking, as well as preparing ddents for more advanced stages of education, will be explored. This work
will also evaluate the potential harmful impacts of technology use during early learning and discuss the
importance of intentionality and limitations with technology use at thisdictory age of learning. The
research will also explore the Digital Play Framework as a theoretical framework of reference.
Additionally, the impact of technology use in both formal preschool learning settings and the home
environment will be discussedlhe presentation will conclude with a recommendation of both future
research in the field of technology use in early childhood as well as recommendations for effectively
developing young digital natives through formal and informal learning settings.

Keywords: early childhood, technology, early learning, preschool education
Introduction

A rise in touchscreen technology ownership for personal reasons, including tablets and
smartphones, has led to an increase in the use of technology for all ages invelogiedecountries, even
including the use of touebcreen technology with babies and very young children (Blackwell, Lauricellla,

& Wartella, 2016; O6Connor & Fotakopoulo, 2016) .
childhood classroomsgtilize tablets in the United States, therefore it is important to understand how these
devices are used for learning and socialization (Blackwell, Lauricellla, & Wartella, 20/4#6le the

benefits of technology in higher levels of education have bed¢addaroughout research, technology use

of ages b has not been as widely accepted. Further, the research field specific to the use of educational
technology with young children is still emergin§updqvist & Nilsson, 2016). This article will seek to

utilize the narrative literature review approach to explore and evaluate the drerels and uses of
technology in early childhood education on an international.level

This research will focus on the appropriate use of technology, including touch teghnolog
electronic communications, the Internet, multimedia tools, and educational software, on children during
early stages of cognitive and social development. Further, the value technology provides to early childhood
education, such as building skills of comnication, autonomy, creativity, language development, the
physical abilities of touching and clicking, as well as preparing students for more advanced stages of
education, will be explored. This work will also evaluate the potential harmful impaetshofology use
during early learning and discuss the importance of intentionality and limitations with technology use at
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this introductory age of learning. The research will also explore the Digital Play Framework as a theoretical
framework of reference. Atitionally, the impact of technology use in both formal preschool learning
settings and the home environment will be discusBbd.intent of this literature review is to prepare the
researcher for a more-ttepth qualitative phenomenological study infietd. Thereforethe presentation

will conclude with a recommendation of both future research in the field of technology use in early
childhood as well as recommendations for effectively developing young digital natives through formal and
informal learniry settings.

Narrative Review Approach

The narrative review approach was chosen in order to identify current literature on the topic of
technology use in early childhood education and to present a comprehensive look at the themes emerging
from recent research on the topic. The narrative revigsva selective search strategy that provides the
researcher with an opportunity to identify and compose specific relevant literature in an integrated approach
(Pare, Trudel, Jaana, & Kitsious, 2014).

Identifying the Researcher

Because this study is &id in preparing the researcher for a future qualitative phenomenological
study, | will also take this opportunity to identify the researcher in order for readers to understand the intent
of this study. To begin with, professionally | am a professor otatibnal technology and psychology,
therefore, | enjoy learning about learning as well as exploring the impact of technology in the field of
learning. In the past, | have conducted research and worked with elementary and secondary age students,
but have ¢t to venture into the world of early childhood education. However, in addition to my professional
role, | also am a mother of two sons, ages 1 and 2. Therefore, | am invested in this subject matter
simultaneously as a professional and as a parentmytiistent to not only look at this material from strictly
a scholarly viewpoint but also the viewpoint of a parent or caregiver interested in best preparing their child
for the primary years of education while at the same time maintaining a sense oé pptatection, and
care. Further, it is my hope that early childhood educators can benefit from this narrative review and
synthesis of current research.

Literature Review

Edwards and Bird (2017) posited t hreusedfplayr | y <ch
based | earning and the assessment of childrends |
However, children in the modern era are now exposed to a variety of technologies, including TV,
computers, toys, tablets, and smartplsom® a daily basis. Recent findings explain that young children,
or young digital natives, or no longer passive receptors in the digital world and instead are active users of
technology (Rosen & Jaruszewicz, 2 éxflogeyl the useAofl d i t i o

technology in two preschool settings in Scotland.
exhibiting a multitude of social behaviors and interactions and varied degrees of social participation, and
assumed variousseci st atus roles and technological positio

Further, Alade, Lauricella, Beaudeity a n , and Wartella (2016) argu
STEM-related (science, technology, engineering, and mathematics) concepts is critical dodetamic
achievemento (p. 433). They posited that because
behind their peers internationally in both math and science, more efforts should be geared towards educating
children in the STEM fields atn earlier age, such as utilizing technology in the classroom.

Bl ackwel |, Lauricelll a, and Wartella (2016) e
interests, prior knowledge and sociocultural background can influence how teachers desigs, les
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including how they choose to incorporate technology in the learning environment (Blackwell, Lauricellla,
& Wartella, 2016, p. 58). Additionally, for teachers, their technology-efétfacy, attitudes towards
technology, and general pedagogicaldfelican all influence their integration of technology into the early
childhood education classroom (Blackwell, Lauricellla, & Wartella, 2016).

Digital Play Framework

Edwards and Bird (2017) expressed concern about technology use in early childhood settings

because #dAlittle is known about how chil dren | ear
component of early childhood learning. In order to address this problem, they developed the Digital Play
Framework as an assessment tool that can hetbeaor el op new i deas regarding

opportunities and to help educators understand how children learn to use technologies through play. The
Digital Play Framework integrates Hutt ogotlskHFb)s c:
(1997) conceptualization of tool mediation in the achievement of an object of activity. This assessment
views digital technologies as cultural tools and utilizes the following terms to evaluate digital technologies

as atool as well as to provideseries of baseline indicators for children learning to use technologies through

play: object of activity, behaviors, indicators, and description. Moreover, the Digital Play Framework
Afunderstands childrenb6s | ear edwitygtwdfomswspiy ds ¢therhnol og
object of activity. In the first form of play, cl
the functions of the technologies as a tool. In the second form of play, mastery of the tool means that the
object of their activity becomes ludic play and there is increased capacity for children to use technologies

in more symbolic or content generative wayso (p.

Challenges in Technology Use with Young Children

Despite the benefits to technology education as a whole and the practice of preparing young
children for future formal learning and working environments, the American Association of Pediatrics still
cautions that fpar ent s ofdisplatingoorepla@ng essentidl davdlopraebtal ut t |
experiences in the early years due to overuse of t
5 years can provide adequate time for young children to play and be physically active, tovspéertbors
and outdoors, to have social time with friends, to enjoytorene time with siblings and parents, and for
family time without screen interruptionso (Donohu

Further, Rosen and Jaruszewicz (2009) explained thagamedechnologies are developing at a
Adi zzying paceo and present fia moving targeto for
by the task of imagining digital possibilities th
emer ging capabilities, while at the same time prot

Mor eover, although Al ade, et al.dés (2016) stud
learn from interactive gaming experiences on a touekscdevice, when comparing conditions that
required the student to manipulate the touchscreen, versus students in the group where the touchscreen was
manipulated for them, these students did not perform as well. Their research conclusions posited that the
reason for this difference is children who did not have to focus on the physical manipulation of the game
were able to expend more of their working memory resources on absorbing the overall concept and
responding to the task being measured. Further,rmgarch explained that video technology may be just
as impactful as the use of touch technology in the effort to support STEM learning with preschoolers.

Additionally, research indicates that there is a difference in use of technology use in tremdome
in preschool settings (Edwards, Henderson, Gronn, Scott, & Mirkhil, 2017). Proponents of technology
often argue that use of technology in the home is frequent, creative, and generative, and therefore use of
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technology in early childhood centers shoblé as wel | . Edwardodés et al ., (
use is characterized by different imperatives in each setting so that thinking about digital differences may
be more productive than continuing to focus on th

Discussion

The following section will include a brief discussion of important thoughts as well as empirical
research to consider when i mplementing technology
use of technology in.theg20bmep. eApl| &idwad didsl eme @t s
technology use suggested that activity, time, place and role influenced how and why technologies were

used in the home and [for mal l earning enxdessonment
to technologies, how |l ong technologies would be u:
6).

Technology in Formal Learning Settings

Bl ackwel | , Laur i(2086) stutlyaqgncluaed that Wachetelfdctbrs, éxpressly
a teacherb6s positive attitude towards technology,
chil dhood education cl assroom. |l oggddist absot o heh:

skill level and comfort with integrating technology into their lesson plans. Due to the more traditional based
education taught in preschool settings, research indicates that preschool staff and teachers often feel
underpreparedi utilizing technology in the early childhood education classroom (Sundgvist & Nilsson,
2016). Therefore, in addition to assessing the uses of technology with young children, preschools also need
to understand the importance of training and professi@valdpment opportunities for preschool teachers.
Further, Blackwell, Lauricellla, and Wartella (2016) stress the importance of funding efforts moving
beyond mere technology access and instead concentrating on initiatives to supgairtgoaducator
profesional development and specifically preparing early childhood educators to incorporate- learner
centered practices in their approaches to technology integration in the classroom.

I n addition to the teacher ds c¢comfauating thei t h t e
effectiveness of the specific tool or program. Similar to what has been advised for all types of learning, the
Fred Rogers Center asked the following questions in terms of the appropriateness of technology:

Does iteée
1. Create a sense of worth?
2. Create a sense of trust?
3. Spark curiosity?
4. Have the capacity to foster you to look and listen carefully?
5. Encourage the capacity to play?

6. Allow for moments of solitude?
(Donohue & Schomburg, 2017, p. 77)

Technology in the Home

Specifically exploring the usef technology among children ageS80Gn the home in the United
Kingdom, O6Connor and Fotakopoulobés (2016) resear
while parents still express concern about both the quantity and quality of usetihggretechnology is
often used beyond learning means in the home with children égyeb@eed, parents often chose to utilize
technol ogy, such as tables and smartphones for cc

2016).
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Al ade, e@) adt Wy (QdrMcl uded that #Ainteractivity
the learning context very closely mirrorsthevead r | d settingé[therefore, It
focusing their interactive efforts on skills and topics that have wemjas transfer goals, while reserving
broader conceptual lessons for more traditional media platforms. Likewise, parents and educators can use
this information in choosing appropriate apps and technologies for their children, considering specific skills
oo goals for |l earningo (p. 439).

Further, the American Association of Pedi atric
plan that includes teefnee zones and times, including no media use during meals and one hour before
bedti med ( Don mh2014, p.&5).9vioreaven bhe US Departments of Education and Health
and Human Services also stress the importance of families and early educators considering more than
simply time when evaluating the appropriateness of technology and instead assEsgethiequality,
context, and ability for the specific technology to enhance relationships (Donohue & Schomburg, 2017).

Conclusions and Future Research

As Donohue and Schomburg (2017) stated, Aitos
impact d technology on whole child development. Fortunately, one of the key findings in the reports is

that the majority of childrends use of technol ogy
and reflecting. This bolsters the notion thahteslogy and mediavhen appropriately usethn improve
chil drends readiness for school and enhance their

At the conclusion of this literature review, the researcher intends to explore this topic in the field
throuh a qualitative phenomenol ogical study, similar
be to observe children ages 3 through 5 in a formal preschool setting as well as condfmtns@mi
interviews with preschool teachers to evaluate tinedlerstanding and sense of technology use in the early
childhood education classroom. Further, in order to gain a deeper understanding of the extent, use, and
appropriateness of technology in children ages 2 through 5, the research also plans tseomithrobal
interviews as well as distribute a formal survey to parents in order to gage the role of technology in the
home, similar to the 0O6Connor and Fotakopoul obs (
have helped to guide the reseacim this direction.
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Trial of an E-Health Observation System Employing Student Sel€hecks

Masahiro Nagaj Noriyuki Matsunam, Hisashi HatakeyaniaY oshiya Morimotd, Hajime
Sato

University Education CentgTokyo Metropolitan University
2Faculty of EducationTeikyo University
3Library and Academic Information Centdiokyo Metropolitan University
45NDI Solutions
Abstract:

Guidance fotiving, which looks at such problems as moral or ethical issues andpamtisocial behavior
(bullying, etc.), is seen as a meaningful and worthwhile endeavor in education in Japasaver,
attempting to provide this guidance places a heavy burdeeamhérs, who may find it difficult to observe

and guide all students adequately. Therefore, the authors intend to digitize the health observations and
student diaries that are performed and maintained at many schools in Japan. First, we will develop and
test in a Japanese high school context amealth observation system that can quickly, easily read and
share information on studentsé psychologi cal and
use this information in providing living guide®. This paper presents the results of a questionnaire survey
after the trial of the system, which revealed that students thoughtbath observation was superior to
faceto-face educational counseling case of shy student§loreover, it was presurddghat students with

low school satisfaction would respond poorly regarding the need to reply to the system. This issue needs to
be addressed in the near future.

Introduction

I n Japanese schools, emphasis is Thliacdéduonmaqwied if o
is seen as a functional concept as importarthadearninginstruction (Yamamoto, et al., 2014). For

example, while serving as a junior high school mathematics teacher several decades ago, | also filled the
roles of badminton coach, nurse, counselor, poliegent and so on. As you can clearly see, Japan
emphasies moral education. In addition, however, Japanese teachers are very busy, and have been for
many years. This makes it difficult for teachers to prepare adequate educational materials and teach their
subjects adequately. They are exhausted both physicallynentally and are unable to help their students,

who may be troubl ed or in bad healt h, to the | evel
many schools conduct health observations (Ministry of Education, 2009) and treedifds(diaries) to

understand the emotional and physical condition of each student. These measures have, to some degree,
hel ped teachers to understand and grasp student s
because these instruments are comgleyehand on paper, the information gained by them cannot be shared

with teachers easily or disseminated quickly enough to be effective.

Related Research

Refl ecting the ongoing informatization of tdchool
system, which is called the School Affairs Support System (Miyata, et al., 2015). However, while this
system is similar to ours in its aim of giving guidance for living, it also, unlike ours, relies orchesehing
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system. That is, teachers do notez the results of their observations, but instead allow students to enter

their own replies to question items intended to g
recording system (Suzuki, et al., 2015), which gathers information aotitition of each student during
|l essons based on teachersd® observations; in contr

teachers. Finally, Taipei schools have a system that includekeaite management function, from which
we received bneficial insights (Adachi, 2012).

Objectives

Based on consideration of the systems mentioned, we propose and thsidth ebservation system that
can gather and display information on studentsodé p
their own selchecks into tablet terminals.

Method and Materials
Development and Usage of thedHealth Observation System

As suggested, fAhealth observation in this researct
The Central EducationcCu n ¢ i | (January 17, 2008) has said that
psychologicah nd physi cal heal t h. 6HaMel thha melds eoruw a tsiyesnt eSry 4t

Configuration of Our System

The system consists of a logon page, pagesrf@mring health conditions, a profile management page, and
so on. Each student has an account, and we took measures to protect identifying information. Figure 1

indicates our systemdbs setup and its f umeottofiaoni ng.
new system, fiTeacher Call, o wherein students can
E-Health observation system E-Health observation system
React Native Application Engine
(JavaScriptf PP 9
il
! l
. — Firebase Firebase
Node.js .1 (SDK) (Real-time DataBase)
i0OS/Android Windows
Client Web Server

Figure 1: E-Health ObservationSy s t eSetd@psand Functioning

Studentsdéd Usage of the System
Two classes of students participated in a trial of the system, one class of 28 students in the 10th grade and
one of 38 students in the 11th grade.
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Timeline
The duration of the trial was from December 2917 to February 9, 2018.
Trial of E -Health Observation

Students entered data regarding their physical and psychological health condition using tablet computers
during their homeroom block, twice weekly. Figure 2 displays the questions regarelimgl stress, and

Figure 3 shows the questions regarding physical health; students were able to choose multiple items on
both. These results were relayed to the homeroom teachers immediately, and they were able to use that
information to assist them witjuidance for living.

Android Emulator - Nexus_7_API 24:5554

~

et MRE 1/18 .
Will you tell me your trouble?

|gfogomnoce

Study
smotussrontiLaazteszzs]  Club activity

CEI Career
S Boyfriendgirlfriend
I

School friend
"N P t
arent
e #0 Brother/sister
CIIs Grandfather/grandmother

Figure 2: Selfc h e ¢ k o f psgchologicalnetlth 6

Android Emulator — Nexus_?_API24:5554

N

«HANE: 1/18 Will you tell me youtrouble?

|gzogompOC Study

Club activity
Career
Boyfriendhgirlfriend

*EHSTWBEIDWTHLCRATHEREY

XN

CO School friend

CXIITNE Parent
Brother/sister

% Grandfather/grandmother

Figure 3: Selfc h e ¢ k o f physical leatim t
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After the trial, we conducted a questionnaire survey regarding the system, where students provided answers
on a 5point scale, and another survey using items extracted from the School Life Satisfaction Survey
(Kawamura, 1999). Data were analyzed udefiCurve for Excel, version 2.15. The full questionnaires

were as follows.

Evaluation of Usage of EHealth Observation System

el Ehealth observation was fun.

e2 | wanted to do more health observation.

e3 After ehealth observation, | began to check gay attention to my mental and physical condition.

e4 EHealth observation is convenient because | can inform the teacher of mental and physical troubles.

e5 It would be better for teachers to know our mental and physical troubles directly, throughiogyirgelrviews,
and so on.

e6 | was relieved to be able to enter my mental and physical troubles usingHéadt Observation System.
e7 | think ehealth observation is useful for students.

e8 | think ehealth observation is useful for teachers.

€9 EHealth observation is a good approach for students who are not good at talking.

€10 There was no answer item on the system that exactly fitted my mental and physical troubles, although | wanted
to enter my condition.

ell It was easy to use theHealth Obsevation System.
e12 The EHealth observation system did not work well.
e13 | sometimes entered my mental and physical troubles without being serious.

el4 | think it would be good to be able to talk about troubles with Al (artificial intelligence) toolskkb one és Si r i
or Google.

School Life Satisfaction Survey (Kawamura, 1999)

sl I think that | am accepted by my school friends for study, exercise, special skills, and funny talking.
s2 | think | have presence in my class.

s3 | have the leadership in ralass and club activities.

s4 | am a central member in the familiar group.

s5 | have sometimes attracted a lot of attention from school and class students.

s6 | have sometimes felt fulfillment and satisfaction in my school life.

s7 | am positively and entkiastically working on activities in my class.

s8 | think there is a teacher who appreciates me in school.

s9 | am satisfied with my school.

s10 I have friends whom | can talk to about my real intentions and troubles in my school.

s11 | havesometimes been ignored by classmates.
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s12 | have sometimes suffetedible pranks from classmates.

s13 | have sometimes been alone because | could not join in any group when we were making groups [for group
work] in my class.

s14 | am often alone at brikedimes and so on.

s15 | have sometimes felt anxiety and tension because |
class or club.

Results and Discussion
Student sd Da t-Health @QbganvatioreSystemo E

The system exp ntal ansl physica tondidiens and tbublesefor teachers after processing
their data. Figure 4 and Tables 1 and 2 show the results ochireté observation; that is, the replies from
students. The number of students whpliedthe system was not significantly different between the 10th
grade and the 11th grade, nor was the average number of inputs per student.

Student Blue boxes indicate mind problems and green indicate body problems Sum
December 19|ba | 56|Friend (Same age) ' ' 1
December 19|ba | 74|Study Career Boyfriend / Girlfriend|Friend (Senior, Junior)[Friend (Same age)|Other 6
December 19|ek | 58|Study Friend (Same age) | 2
December 19|ek | 65/Study Boyfriend / Girlfriend|Friend (Same age) |Stomachache [A cold 5
December 19|ek | 81|Friend (Senior, Junior)|A cold 2
December 21|ba | 56|Friend (Same age) 1
December 21|ba | 74|Study Career Boyfriend / Girlfrienleriend (Same age) \Parent 5
December 21|ek | 58 Nothing 0
December 21 |ek | 65/Study Boyfriend / Girlfriend 2
December 21|ek | 81 /A cold Injury 2

Figure 4: Example of ehealth observation results (translated)

Dec. 19| Dec. 21| Jan. 11 | Jan. 18 | Jan. 22 | Jan. 26 | Jan. 29 | Feb.1 | Febh. 8
1A (persons) 12 9 12 15 11
(ratio) 0.48 0.36 0.48 0.60 0.44
2A (persons) 15 19 13 18 16 12 15 9
(ratio) 0.45 0.58 0.39 0.55 0.48 0.36 0.45 0.27

Table 1: The number of students who input data to the system aralass ratios

Dec. 19| Dec. 21| Jan. 11 | Jan. 18 | Jan. 22 | Jan. 26 | Jan. 29 | Feb.1 | Febh. 8
1A (total) 26 26 30 28 32
(per person) 2.17 2.89 2.50 1.87 291
2A (total) 34 53 28 53 37 49 45 21
(per person) 2.27 2.79 2.15 2.94 2.31 4.08 3.00 2.33

Table 2: Total input data, overall and average per student
Questionnaire Survey After Trial

The questionnaire on the use of the system yielded the following results. First, thggatlatis highly
appreciated the -Health Observation System compared to 1i& graders, as seen in Figure 5, with
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significant differences (p <.05) shown biest for all items on the first questionnaire except e5, el0, el1,
el3, and el4. Significant differences were also confirmed on items s7 (p <.01), s8 (p <.05), and s9 (p <
.05), on satisfaction with school life, as seen in Figure 6, with s10 also of marginal significance (p <.1).
These results show that 1dghaders were not satisfied with school life compared to-@fabers and had
difficulty adapting to school. They alsoay imply that the 11tigraders did not view-bealth observation

as useful.

Second, onavay analysis of variance (ANOVA) revealed differences within the-gjtade class on 14 e
health items (Figure 5) (F (13, 312) = 8.5065, p <.01); multiple comparisomBonferroni ttest also
showed significant differences on e5 and e9, suggesting that ambuggab@ students, shy students in
particular approve the use ohealth observation rather than faogace counseling.

5
4.5
4
35

3
2.5
15
0.5

N

=

0
el e2 e3 ed4 e5 e6 e7 e8 e9 ell ell el2 el3 el4d
H Average of 10th-grade class ® Average of 11th-grade class
Figure 5: Evaluation of thee-health observation
5
4.5
4

3.5

2.5
2
15
1
0.5
0

sl s2 s3 s4 s5 s6 s7 s8 s9 s10 sl1l1 s12 s13 sl14 sl15

H Average of 10th-grade class m Average of 11th-grade class

Figure 6: Results of the satisfaction survey on school life

Thus, taken as a whole, lighaders scored low the valuetbé ehealth observation system l@mempared
to 10thgraders, perhaps because of their logagisfaction with and adaptation to school life (Figure 6).
We will investigate this problem using correlation analysis. First, let us look at the results fgraders.
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11th-graders ed eb6 e’ e8 s12
Mental health (hnumber of inputs) -0.2962 | -0.2311 | -0.3250 |-0.2512 | 0.1915
Physical health (number of
inputs)

Total (number of inputs) -0.4824* | -0.4046* | -0.4906** | -0.3925* | -0.0625
Table 3: Relationship between number of inputs and the system evaluation and so on (**p<.01, *p<.05)

-0.1633 | -0.1787 |-0.1770 | 0.0379 -0.4650*

Table 3 shows that 11raders who thoughtleealth was useful had fewer inputs (e4, €6, e7, €8), and that
the number of inputs on physical health decreased if they thought they had been bullied (s12). Thus,
dissatisfaction and maladaptation in schoeltifay interfere with-bealth reporting on mental and physical
problems and degrade the effectiveness of the system. On the other hand, amgrapd&@sh as shown in

Table 4, students who actively participate in school life and feel fulfilment andastive have fewer

inputs concerning mental and physical problems. This finding seems quite reaslnsliiecessary to
consider how to induce reply actions among students who are not satisfied with school life in the near
future.

10th-graders s6 s7
Mental health (number of inputs) -0.3333 | -0.3485
Physical health (number of
inputs)

Total (number of inputs) -0.5572* | -0.5510*
Table 4: Relationship between number of inputs and school life satisfaction (*p <.05)

-0.1762 | -0.0844

Finally, interviews with the school principal and vigencipal showed that they also appreciated the system
because they could easily, quickly assess the condition of their students. However, some teachers had
negative comments regarding the use of sy$te living guidanceOne of their concerns was that, teachers
cannot cope with and resolve all troubles entered by their students, because the system would also gather
small onesAnother criticism was that living guidance should be conducted facedo fac

Conclusions

We developed the-dealth Observation System and conducted a trial in a Japanese high school over two
months. Students responded to questions about their psychological and physical health cong@ikitzn
computersThe results showed that 16gnade students highly appreciated tHeealth observation as a

whole, and that 10tgraders in particular said it was superior to faeéace educational counseling in case

of shy studentsHowever, bothsatisfaction with the system and school life satisfaction were somewhat
lower in 11thgrade students, the latter perhaps influencing the former. We need to consider this further in
the future. Moreover, while school administrators appreciated the systeme, teachers had certain
concerns. We need to use the system longer term to enhance these trial data and ascertain the effectiveness
of the system, using quantitative and qualitative research methods.
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Abstract

Equipping with digital literacy and skills related to the latest digital technologies and integrating the new
contents into the conventional curricula have been in high demand in recent years. Despite the potential
educational benefits addressed by schalanany preservice teacher education programs in visual arts

still have not established a revised curriculum which is designed to strategically integrate the new digital
tools going beyond scredrased multimedia. This exploratory case study was condircee@reservice
teacher program in visual arts in Hong Kong to measure the effect of 3D modeling software and digital
fabrication technologies in developing creativity and probkaiving skills. The participants learned
fundamental design theories, dai and physical crafting skills. Then, they were asked to create a
functional design for daily life with a 3D prototype using digital technologies and-tafidskills. The

results of this study provide evidence for potential advantages in using 3B tigihnologies both in

virtual and physical dimensions. Despite the steep learning curve in learning 3D modeling software for the
first few | essons, t he participantséo l evel of n
parti ci pant sléd thatarsynderstanedingmhawthéngs are made to work functionally helped
them develop problessolving skills and expanded the scope of creativity. The shortcomings such as going
beyond technical tooling, equipping with sufficient devices and lack ofroesofor further application

were addressed.

Keywords:Digital literacy; 3D modeling and 3D printing; Visual arts education; f3eyvice teacher
education

Introduction

New technology has always made an impact on education to at least some extenti@@#amesign
education has been particularly affected by the increasing complexity of digital fabrication technologies
which are now available for use in classrooms, encouraging educators and stakeholders to completely
restructure design curricula to amemodate the technological changes. Digital fabrication technologies,
which are also known as rapid prototyping (RP), include comjauded design (CAD) software as well as
computer aided manufacturing (CAMardware like 3D printers, laser cutters, aadhputer numerical
control CNC) milling machines, the latter of which have previously been relegated to industrial use.
Because of the improved accessibility and affordability of these technologies in recent five years, it is now
easier than ever for amdividual to turn an idea into a physical entity, and this has strong potential
implications for education (Bilkstein 2013; Eisenberg, 2013; Halverson & Sheridan, 2014,
Papavlasopoulou et al., 20Heppler & Bender, 2013).

Studio artand design educatem e deeply rooted in a Alearning thro
(Bilkstein 2013; Eisenberg & Buechley 2008arel & Papert,1991Papert, 1980). The process of creating

a prototype is an integral part of design education, especially at theytentid vocational levels. An
understanding of the design and manufacturing processes is an essential skill for students to master in order

to become professionals in the field. Students therefore learn how to create physical models by hand or with
digital tools, using various media to illustrate design ideas; they then receive feedback from others, to check
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for any errors and problems, and revise the model if necessary (Alley, 1961; Gibson et al., 2002). In
addition, research shows that RP can support tinsty of form and can help students develop spatial
recognition abilities within and beyond design educatidumafg & Lin, 2017 Sass and Oxman, 2005).

Whereas in the past every prototype was made by hand, various types of digital fabrication technologies
have now enabled a wide variety of fabrication methods and material choices in educational settings.
Generally, industrial and product design education is now being implemented with the use of CAD
technologies at the university level, since the visuabmatf ideas and the manufacturing processes
inevitably involve making 2D and 3D prototypes. Since this substantially decreases the cost and time
required to make a prototype, designers and students can test their ideas by quickly creating a physical 3D
mocel to investigate and fix problems.

To some extent, these new digital fabrication technologies can also be applietRinésSign education.
However, more refined and detailed instructions need to be considered in order to integrate professional
and univesity design practices intoik 2 classrooms. Design education inlR in Hong Kong has become
marginalized as an independent subject, and is typically only implemented as a small part of different
subject domains such as Information Communication Techngl@¥), Design and Technology(D&T),
Science Technology Engineering and Mathematics (STEM), and Visual s 1999; Siu, 2008)

Thus, unlike design curricula at the university levél1K design curriculum and content vary immensely
between schools depding on national and infrastructural circumstances.

In Hong Kong, the most recent art curriculum guide (2017) developed by the Education Bureau
acknowledges the impact of science and technology advances on art education and provides students with
novelmeans for communication, artistic expression, and learning. The guide also addresses the necessity
of restructuring school curricula to empower students with STEM and IT competency. In addition to
discussing the need to teach students technical skills;utieulum guide emphasizes the impacts of
technology on the conception of art, in terms of fabrication methods, media, and otheuttacab issues,

which it addresses as part of art appreciation and criticism in context. However, the most common
technologies to have been adopted in desigated subjects in Hong Kong are Web 2.0 technologies, along
with basic 2D graphic software and videditing tools (Siu, 2008). Very few schools employ 3D CAD
technologies and there is lack of empirical researcleftective ways to integrate digital fabrication
technologies into existing curricula iri K2 design education.

Therefore, this research aims to investigate how creative processes using digital fabrication technologies
can benefit design education, pautarly in the context of a preervice visual art teacher program in Hong
Kong. By implementing new curricula with RP technologies in a@Bign course for preervice teacher
students, this pilot study attempts to identify changes in learning outcdovesyath the affordances and
constraints of the technologies, and to understand what contents and skills are essential for meaningful
learning experience and teaching practices in the future.

The research questions in this study are as follows:

1. Whatbenefits can prservice teachers achieve from learning to use digital fabrication technologies
in design classes?

2. What are the affordances and constraints in integrating digital fabrication technologies into design
education in K12 settings, and what dare-service teachers need to prepare for their future
implementation?

3. What are the most efficient pedagogical approaches for integrating new digital technologies into
traditional instructiorbased design education for fgervice teachers?
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Method and Materials

The exploratory study consisted of several data collection methods, including document analysis,
participant observation, artifact evaluation, and review of student response questionnaires and university
wide teaching evaluation forms for the dtion of a full semester (13 weeks). The researcher, who had
been the course lecturer for two consecutive years, observed participants and recorded field notes. The
l earning outcomes were measured by pad3Disketthpsant s 6
and 3D prototypes, as well as written reports.

The participants in the pilot study were 80 visual arts students from two classes in their fourth or fifth year
of a preservice teacher education program in Hong Kong. During the first diassampulsory design
course, all potential participants were informed about the aim of the study and that the study would not

affect their performance and assessment. A compu

Livingo was duey Ehe toarsk cangists of thiieguisclasses once a week for 13 weeks,

for a total of 39 hours of class time. The curriculum covers design history and theory, and students then
apply the theoretical knowledge to develop their own projects, within assigrguidelines, that start from

initial development of 2D designs and finish with the creation of 3D prototypes. In previous years, digital
technologies were not used for creating visual outputs in this course and most of the course contents were
based orheorybased design thinking process and visual research; students were asked to develop a self
driven 3D prototype. In the pilot course, students were required to use 3D printing or laser cutting methods
at least once during the semester. Hand congtructi use of hybrid methods were also encouraged. A
summary of the syllabus, including briefs fordlass activities and the final project guidelines, is listed in

table 1.

Although digital fabrication technologies may affect different phases of couogects; this research

mainly focused on the documentation of the 3D modeling and fabrication process in order to focus on the
effect of handsn practices in developing design thinking and visualization processes. 3D printers and laser
cutters were used fareating physical objects; the types of hardware used was limited to equipment that
was accessible at the host institution. The software used included Tinkercad and 123D Design, which are
well-established free 3D modeling programs developed by Autodesk.

Upon completion of the course, a survey form using apbiat Likerttype scale was distributed to
participants to identify variables that affected their implementation of digital fabrication technologies. The
survey also included opaeanded question® tidentify course strengths, and weaknesses as well as student
suggestions for improvement. Additionally, the universiige general teaching evaluation results were
reviewed. Participants were informed that the surveys were anonymous and would ntheiffecturse
grades.

A limitation of these research methods is that there was no control group within the experiment; thus, direct
observation between groups who learned digital fabrication desigh methods and another group who learned
only conventional @andmaking studio methods was not possible. However, the learning outcomes from the
previous yeards class, before the course outline
group in order to identify differences.

Table 1. Summary oféhDesign For Living course syllabus.

Assessment  Assignment Tasks Learning Areas Grade
Criteria Weight
Process 1 Collect documentation to illustrate a substantial design pro  § Designhistory 40%
Portfolio undertaken, and other development possibilities for 1 Design thinking
concept(s). (20%) 1 Design visualization
9 Complete and document-ofass assignments. (20%) & prototyping
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Final Project  Present one piece/set of a product model based on the given Presentation of ideas 40%
and design brief, thatlemonstrates clear design concepts i Design visualization &
shows appropriate execution of materials and produc prototyping
techniques. (40%)

Teaching A teaching/activities plaiffor 2i 3 lessons) to enablauslents to Develop teaching 10%

Activity Plan  understand the functional, aesthetic, and creative aspects of pr contents and pedagogies
design.

Essay An introduction(500' 600 words) to product design, elaborating Design criticism and 10%
on its significance in support background ideas and design reflection
concepts.

Results and Discussion

The course featured a redesigned curriculum to teach students to flexibly apply theory (research and
ideation) to practice (2D and 3D visualizations). O%8rweeks, students completed two rpnbjects
(Projects 1 and 2) and one final based on assignment guidelines. Although all projects had specified
guidelines, there was flexibility for students to choose from various options to execute their designs.

Prg ect 1 and 2 each accounted for 20% of a stude
opportunity for students to4think 2D and 3D spatial relationships and how they relate to each other, as

wel | as to articul ate nwehatoniatl . e aSrt su dtean t ma kwee rteh iars g
object, according to their own interpretation, using specific fabrication methods: (1) 2D graphic design
software to design and materialize an idea with 2D planes, followed by assembly of a 3D obgigt; (2)

graphic software to design and materialize an idea using chosen 3D materials. It was compulsory for
students to use digital fabrication methods (either a laser cutter or a 3D printer) at least once for any of the
three projects and to submit a digiimhwing/modeling file.

For both Projects 1 and 2, the lecturer began by introducing a brief history of design, with a focus on product
design and theories pertaining to design research and design thinking. Afterward, two weeks were allocated
for the lecturer to demonstrate howvuse 2D and 3D graphic software, and how to prepare files for the
laser cutting machine and the 3D printer. Students also learned how to use other machines and tools such
as woodshop facility tools, a plastic forming machine, Hagld rotary tools, a Stgfoam cutter, etc., in

case students wanted to use haraking methods to create their prototypes.

Despite studentsd initial reluctance to use digit
weeks, student sd f i a fabricatoo technolagy furmeud out to belhigha mame théhn g i t
80 percent of students chose to use tas#ing or 3D printing to produce their prototype for the final

project. Since most students already had foundational skills in 2D graphics softwars Bholoahop and

lllustrator from prerequisite courses, although the competency level varied, most of them were able to
comfortably learn to use 2D CAD drawing with lllustrator and Inkscape software to sketch ideas and virtual
models. However, preparing #ef for laser cutting involved many trials and errors. Since laser cutting
removes any extra length from the given material, precise calculations for the right fit for joint parts were
necessary, and this was challenging for many students.

For 3D modelingTinkercad and 123D Design were primarily taught. During the first lesson, some students
found it hard to visualize their ideas in virtual 3D, but nonetheless managed to follow instructions. When
the design was 3D printed, most fiedtempt designs hadhnical errors. These technical problems
included structures that require excessive supports, were nottigateor were too thin to print. Due to

the limited time and studet¢acher ratio, most designs were limited to simple geometric forms with
minimal modifications. However, students who had prior experience in working with 3D design were able

to resolve more complicated engineering problems and challenged themselves to create complex forms that
had no technical errors. The idea of functional desigs thus approached from various angles (Figure 1).
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Figure 1. Some examples of student portfolios.

There were three critique sessions for each project. Students presented their ideas to peers at the research
and development, 2D sketches, and rBDBck-ups stages to share problawiving processes (Dannels,

2005). By sharing their trial and error processes, students learned about various aesthetic and engineering
issues encountered in the process of turning designs into functional objects. Stugehtisat illustrating

ideas using various visual means, from hand sketches, to CAD drawings;rém@®ed models, were
effective. Instead of using a solely instructimased approach, studdad discussion was encouraged, and

each presenting studeradto respond to comments from their peer group (Orr et al. 2014).

In sum, the produced artifacts, seported design processes, and class observations all showed
outstanding student progress as compared to students from the previous year who omditiosdlt
handmade processes to visualize and produce designs and objects. The pilot class led to notable
improvements in student understanding of the engineering aspects of the design and fabrication processes
in professional design practices, as welsaglent improvements in sophistication in presenting ideas and
higher student motivation to experiment through 4aiadterror processes. The findings aligns with the
benefits of makecentered education addressed in the literature (Halverson & Sh@@danGGreenhalgh,
2016;Martin, 2015).

The student survey and the universitide general teaching evaluation also showed increased student
satisfaction with the course content. Students felt that the knowledge and skills learned in this course would

be vey useful for their teaching practice. However, suggestions for improvements revealed a considerable
number of suggested reforms to i mprove the | earn
responses revealed that more accessible facilities adedeand that one semester (13 weeks) is not long

enough for them to become sufficiently competent with the new technologies to apply them in their teaching
practices after graduation. Furthermore, students questioned the feasibility and applicabidtgamfrse

25



Papers of Canadian International Conference on Advances in Education, Teaching & Technology 2018
(978-1-98865224-5)

contents in K12 settings based on their firsthand experience in learning design at the primary and
secondary levels in Hong Kong.

Conclusion

This pilot study aimed to investigate effective ways to integrate digital fabrication technologiapreto

service design education course and attempted to identify benefits and shortcomings. Overall, there was a
notable i mprovement in studentsd | earning out come
students who took a more traditionafsien of the class. The digital fabrication technologies expanded the

scope of tools available to visualize ideas and enhanced the accuracy and sophistication of the completed
3D prototypes. The new pedagogical approach also allowed for stedeptojecs and peer critiques.

However, despite these benefits, the survey results showed that the curriculum needs further revision to
provide more irdepth skill learning sessions for students to become competent in the new technologies,

and to reflect the reajitof Ki 12 art education in Hong Kong. Insufficient facilities were another major

issued raised by students.

Due to the absence of a control group within this study, the transferability of the analysis is limited.
Student sé prior e X png than@ noostrigctioni methoaso @hé igital gabricaton
technologies varied widely. Also, because the given assignment guidelines werepsemo allow
students to choose their own topics, criteria for assessing the creative outcomes were subjeciyfe, altho
an assessment rubric was used. These limitations could therefore yield different results in further studies.
The findings from this study thus suggest that more investigation is needed to develop fledégénin
curricula which accurately reflect thevailability of equipment and teachers i 1 environments.
Additionally, the potential to use design education as a-gissiplinary subject and to apply projdmsed

and studententered learning approach€gpp et al, 2018dafeli et al. 200%in design education across
different topics should be further investigated.
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Critical thinking formation intheearly c hi | dhood on the fairy tal
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Alstract

The technology of critical thinking is used widely in-graduate, graduate and pegtaduate education.

This is due to the fact that critical thinking is disciplined,-s@&cted thinking (Richard Paul, 1990).

This article discussesthepossibl y of cri ti cal thinking skillso6 for
to educational basic principles: environmental friendliness, safety, expediency. We associate this
possibility with the research of fairy tales. We assume that children formitiseo$licritical thinking

whil e asking questions about fairy taleso6 plots,
guestions. Indeed, children like to reason, gs&stionsand answer them. However, we have faced two
problems during the experimen t he | mprovement of kindergarten t

existence of violence in the content of tales in different editions. We have decided to train kindergarten
teachers on critical thinking strategies using original fairy tales praagrtheir cultural message. These

are popular stories of Cinderella, Sleeping Beauty, The Beauty and the Beast and others. Original tales
usually contain many cruel moments: robbery, violence, murder, execution. However, original folktales

have hidden culiral meanings, the rules of relations in the family and more. Changing tales, removing

cruelty from them, if possible, leads mostly to the destruction of values. In this article we analyze the fairy
tale of the Russi an f oldkeditedfoomsfi Mor ozkoo in its ori

Keywords:questions, the skills of critical thinking, kindergarten teachers, fairy tales.

Il ntroducti on

In 2016, we started working with nursery teach:q
el ements of fairy tale therapy -8 oyeareatel dad c«loil ll carb
as correcting their Rggrefssi ve odehawvi ment &dh wbekc
the nursery teachers to make a selceoccmpicbvanido ¥ f al ks
depending on the tasks of regul ati ng treelcahteiresns Thhe
experiment al and control groupsaiwmédrng det etrhnei neexdp.
group, which essence was to teach nursery teacher

1) expressive story or a fairy tale reading;

2) writing a fairy tale in a sandbox;

3) fingered shadow and puppet show;

49 staging a fairy tale involving children

However, in the process of trainings, we have f
to recall tfhendr itchket rti gglha, stta ategy for working wi
compoouwmnnd fairy tale. We came to the conclusion th
on devel opment of critical thiohi omd ¢hkhiel lexpfeo i me
conclusion was based on the idea that in order to
children, their emotions, judgment s, actions and
nursery ¢adasckeri-teasfnledc ts elnf, reflection on childre
perceive the ideas of children. Thus, we have ide
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of nursery teachers, si ncres weh ob ehlaiveev ea tchraitt itchael nt
cont ext of natur al , ease and simultaneous intera
natur al devel opment of critical thinking skills
i matti on.

Met hod and materi al s

Foll owing Rifcthat dc Bbvelt md@ani: ngc al thinki-ng i s d
directed thinking, which exemplifies the perfect
domain of thought. It comserive tWwe fiotmseshtfs oif s
or group, to be the exclusion of otheenseleant ig
thinking if disciplined to take i nto ianticnoduendt otrh e
strong sensedf dpr.idt]i.c arlh iegsha dunddfel iy tdii st i ngui sh t he si
thinking: di sciplined directional thinking, whict
groups. amodwctheiitntienti on and ability of object]
of information coming from different sour ces, i n
subjects are united by intefectomomuntiictatt @omi.c, obj

The communication as any activity has an ai m,

guestions to eaé6r iadtitceart. Whrma htkiEsvgeb yokPer son t o Sul
Changi nodRi Wairalrdd Pawdl Icead | u & htei smos of Socrates, or
and a great master of discussion, as one of the m
t hfiStocratic discussion all ows studenptasr itsoo nd etvoe | tohpa
other student s. Since inevitably students responc
the discussion i fewnetnadmoghabesomes imolthe foll owin
guestii qonesticbmsi 6f cati on, guestions that probe as:s

and evidenclegt iegwiesa i esgesivig u gions that p r @ in g cetions and
consequ e rs,@el ugaionsab o thequ giond[ p,. 10]t i s known that there i
used in school practice along with the Socratic
Zagashev | . 0O, it is described the experheonte of
with the help of a system of questions tdaewenompy,ng
as hefBd alolme dC@amomi | e

This technique is a flower with six different c
di scokerfedl towing problem in théeé.we uweree odi sweop pka in
it was often difficult to clearly and unambiguous
accordi ng 6t o aBxoo npastyoam r e spud to f tthhee schhmamomi | e was p
guestions wef.eomorhewsepgdeech of the Ameridcdgm]col | e
We have decided to use these quensutrisoenrsy othoe achdared usc
formatciran iacfal t hi nki ngfBIlsiomt eC atatoeni d eeutsiean o nf rt dire
process simple questions (enable to reveal knowl
clarifying questions (enaldl & hteo i mltearril foyc utttoeg ,c cwrrg
i deas) ; interpretative quefsfte otnsr alrat iad mehdi pa;t ccrle
related to the assumptions such as how events wc
gueti ons are aimed at elucidating the criteria, |
practical questions are connected with clarifying

Therefore, one of the methiodol agdcalvéebopthaent o
thinking skillsnamopagy wheadhherasssyesnt em MBf oagmest i c
Camomti éehni que. Next , fiMoer cahkad fy zedl ¢ hel88%X)- @ t he
115]. It shoutltlkdebe aoeéfkiowod me rAS idemrasoylefvect i on of f
We will consider a more complete version. At the
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characters is described: theodldd maan, twlhne dalud hwem
wo man. The ol d woman does not l i ke the old man's
woman i s strict with her, she forceswedHbnptw®d.wor k
However, she |l oves her own daughters, cares of t
j ob. The old man is afraid of the old woman, bece
at the beginningeoff otl he®wfiaigr yvteanlt s. halpeprent. h The ol
stepdaughter. The ol d man agreed until he found c
marriage with Morfdzbbn Macbzkbheaeahd womarerdeantn h
deat h. Early in the frosty morning, the old man ¢
did everything as the ol d wonmBes orfetq wii rt@ldnM aHtedh zoknol y
words, he advibedw meekdasghter to s
And this is a very important el ement of the fa
1875 atr etvibpd ugpriemnary period of tsari st Russi a, w h
observed throughouwt itshe neounft rtyh e Mzherkinsetsi an virtu
froze the girl, she behaved meekly and politely a
war med and gave her expensive gifts, dhotros e sh ea rhdo uss
as a rich and beauti ful bride, and then married
daughters? Seeing that her stepdaughter alive andc
take her daughteaglsd imdm ttdek ftohremtsi IThretl y and s
angry with each other, and when Morozko appeared,
the col d I n the end, they were frozes up.tNexbdl c
wWo man This is the storyline of the fairy tale.
The nur sewegr & esacheesst ed t o ask dBlecdmo@amd mi leas
guestions to help better understand the meaning
interpretative, creative and practical questions
easy, and simple, preci se, eval uaiMo o azckpomg Dtuina@n s v
by theiltlhst Eenhamergachaie presented in the Table 1
Table 1. Mwe Difikainrsy ttoal e
No ¢Bl oom Camomil Question T_otaAI num
type | i stbanewe
1 Simple questionWho wrote the f @ 3
guestionornmrsects
folk tale)
Wh afiMor ofkad ry t al
Who is the main
tal e?
(despite the simnm
easy to answer t
2 Clarifying quegbDid I understand 4
afierce winter?
correctly that t
i ke her stepd
understand corre
voluntarily took
forest? Did | un
the old woman al
t dhet forest?

w
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3 I nterpretative
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5 Eval uation que¢

6 Practical quest
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i n ol
e advice
Wh a 't me s s a
and me e k n ¢
teach wus?

Results and discussi on

In this article, we have described only a part
formul ation that develop critical thinking. As
devel oped the following criteria:

1. Cl ose erreabdyi nche( whext is understood as inform
graphia atl é wt , video or audio record, pictur e, ph
attentive and detailed perception of the text?

2. Under st amrde tnign @ ntdh @ nhheeani ngs i n the text. M c
and interpretation can relate to different semant

1) understanding andachienprendtevenndp$; char ac
2) understanding and interpretation of the ic
3) understanding and interpretation of those
Conselgu,entthe i nterpretative questions can be aske

3. I n our opinion, creative questions enabl e tc
among the questions of theflfhstenepmpthberdi das ol
stepdaughter strictlwy)ntbeheshwowdsel|l dpaoadbgi makk
the creative ones
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4 The system of valwues of the interlocutor can
5 Practical questions enable to understand the
6 . Clarifying questions has a great i mportance
interl ocutors. The use of clamifyiropg aunesnidemstamn
text contents to an understanding of the meaning,
clarification is a manifestation of attention to
I f we examimen @dch hguesatrti ci pant s, indicated i
criteria described above, the degree of the crif
participants, it can be said tphaetati os, necassfayl
and evaluation questionsnurss enrcyea ritehafcdygenessit ii onn se scsoem
not contain the obvious intention of comprehendin
Concl usi on
Our experience on the formation and devel opment
considered in the articl ecalTiBdab osny sGa@wna so fu eqeule satsi oc
technique for the criticalinthemki eitg tdeeelt epmbhs.
guestions, we have developed and described the ci
iBl oom CaMmemial emateri al for tivier wd kokl,k tfhaei royr itgail nea Iw
Asa concl usi on, the followings can be drawn: i
teacher s, it is necessary to use fairy tales wit
devel oping deeper thi nkriandgo fBekso)db,ins Camw ens thieo mg ¥ g ta
and the criteria féeffeovnivanesnyg. t ilei gualstowsmsus t
for further work on the critical thinking format:.
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Abstract

This study investgt ed t he principalséd attributes as dete
secondary schools in Ekiti State, Nigeria. The research adopted a descriptive design of the survey type,

two research questions and two null hypotheses guided the study. pithiatipo of the study consist

of 7,536 teachers and 203 principals in the public secondary schools in Ekiti state. The sample size for
the study comprised of 210 respondents®é6 which ¢
using simple random sapling techniques. Two research instruments titled Principals Attributes
Questionnaire (PAQ) and Teachers Job Performance Questionnaire (TJPQ) were used. The
instruments were validated by experts. The reliabilitgffizient values of 0.72 and 0.81 weldained
respectively for the instruments. The major find
teachersd job performance were moderate. I't was
bet ween principalhedséatjoibbuytecad oaménteadcn seconc
Nigeria. It was recommended that the principals in secondary schools should be more committed to

their work to prevent neohallant attitude of some teachers toward their work in the school fterbet

job performance and principals should exhibit effective leadership style through enforcement of
teachersd compliance to rules and regulations d
performance in the schools.

Keywords: principals, Jobperformance, competence, commitment
Introduction

Education could be regarded as an instrument for achieving-socaimmmic and technological
growth and development of any nation. It is also seen astaninent paexcellence and the means of
developing human intellect, technical skills, character and effective citizenship foelseite and
effective national development. A simple way of appreciating education is that it is a tool or a necessary
wegpon that is needed by every human being to effectively navigate this complex world (Aguba, 2009).
Balogun (2010) opined that education is the light, without which, the world would be in darkness.
Fabunmi (2005) defined Secondary school education as tieofoeducation, which children receive
after primary education and before the tertiary level. It is the second level of education in Nigeria headed
by a school administrator called principal.

Teachers' job performance could be described aduties performed by teachers at a given
time in the school system in achieving school goals. In this regard, Adeyemi (2010) defined teachers'
job performance as the ability of the teachers to combine relevant inputs for the enhancement of
teaching and leaing process. It implies that it is not just the school structures, facilities and teaching
aids that matters, but other valuable variables are also essential in enhancing the job performance of the
teachers. In Ekiti State, many parents avoid sendingwseis to public secondary schools, because
their products are mostly unable to read and write effectively. Among observed problems affecting the
job performance of teachers in the public secondary schools in Ekiti State appears to be lack of
commitment duty, poor leadership style, indiscipline, incompetence, laziness among teachers, among
others. Some teachers are deficient in the preparation of lesson notes while some of the teachers have
been deficient in lesson presentation and mastery of thegctubptter. Some of them cannot teach
without reading from the textbooks. This was evident in series of lesson sessions watched by the virtue
of the researcher as a lecturer.
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The repercussion of this unwholesome attitude of some teachers has led tpotiteir
performance in the classroom. The mass failure of students in both internal and external examinations
also shows that the job performance of teachers is poor. The observed low performance of teachers
could be |l inked wit h etptineipalgattributes arg thd isnér orapersonal b ut e ¢
gualities that constituteffective leadershipThese attributes include a large array of charadterist
such asvalues character, motivedabits traits, competencies, motives, style, behaviours, and skills.
These principalsd attributes influence how the
personally. They include commitment, compegeriwmility, and creativity among others.

Competence is the quality of beirmpmpetent adequate; possession of required skill,
knowledge, qualification, or capacity. It was defined by Siddig00{2, as good, ability to complete
assignment and responsibility. It is the ability in executing duties which are related to necessary
activities. Competence is defined as the potential or ability of a person in handling his jobs and
producing the best relts. Competence is a criterion possessed by an individual which involves good
behaviour, knowledge and an attitude which can present excellent results.

The present scenario in the schools revealed a lot of deficiencies and laxities particularly in
areasgiving directions to students, controlling the students, maintaining discipline in the classroom,
preparing | esson not e, teaching classes and eva
I CT material s. Laxi t i e sinabilitydocontrobtlee@ctivitieseof tliefschdolh e p r i
and lack of interpersonal communication skill. Besides, Muhammad (2015) examined the Influence of
Competence, Motivation, and Organisational Culture to High School Teacher Job Satisfaction and
PerformanceThe finding proves that competence has positive and significant effect on teacher
performance. It means that higher competence may increase teacher performance.

Also, Boyatzis (2008) also analyzed managerial competencies and defined competencies as an
underl ying characteristic of a person; -imdgaet coul
social role, or a body of knowledge which he or she uses. These characteristics are revealed in
observable and identifiable patterns of behaviour, mlabejob performance and usually include
knowl edge, skill and abilities. The principal so
room for laziness, lateness, irregularity in preparation of lesson note, carelessness, and so on, among
theteachers. In a situation where principals seem to be incompetent in managing the teachers and the
school activities, the teachersdé morale tend t
negatively.

Commi t ment refer s t canother peesonsjobrob@gandzaioni Solavéni o n t
(2009) defines commitment more strongly as a sacred covenant, without which life is unimaginable.
Commi t ment has al ways been seen and known as the
who has commied himself to a task will pursue it until its completion, even if he experiences obstacles

during the process. I't is the principals and tec
school challenges. McMahon (2007) claimed that commitnremhat binds an employee to the
organi zati on. Liou (2008) attributes the success

participation.

In the public secondary schools in Ekiti state, the principals who seem not to be actively
committed to ke daily activities of the school tend to have teachers who involved in chronic and
persistent procrastination in the preparation of their lesson note, mastery of subjects matters problem,
persistent lateness to school and tardiness, hence leading jolpperformance of their job. The study
of Jamal (2011); Fu & Deshpande, (2014) also found that organizational commitment had a significant
direct impact on job performance. This implies that principals with high level of commitment to work
tend to take grater efforts to perform in the daily activities of the school and enhancing better job
performance of the teachers.

m of the study is therefore to |Inve

The probl e
s6 job performance.

teacher
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Purpose ofthe study

The purpose of this study is to examine prin
performances in secondary schools in EKkiti State. It is also to investigate the relationship between
principal sd commi t me nreachersgob pedormlance.c ompet ence and t

Research Question

1. What is the | evel of principals6 attributes
schools in Ekiti?
2. What is the | evel of teachersd job perfor man:
ResearchHypotheses
1. There is no significant relationship between
2 There is no significant relationship between

performance in secondary schools in Ekiti state.
3. Therei s no significant rel ationshinp bet ween I
performance.

Methodology

The study adopted a descriptive design of the survey type. Survey design is appropriate for this
study because it focuses on the opinions ofthete@ r s on t he principal sdé att
teachersd job performance in secondary school s i

The sample for this study consisted of 210 respondents made up of 200 teachers and 10
principals selected from 5 public secondary schawlgkiti state. The sample was selected using
multistage sampling procedure.

The instruments used to collect data for the study were two sets of questionnaire titled Principals
Attributes Questionnaire (PAQ) and Teachers Job Performance Questionra{. (Tdey were made
up of section A and B. Section A consisted of te
answered by the respondents.

Both face and content validity of the instruments were established by giving it to experts. Test
retest method of reliability was used to determine the reliabilitgffizient and a cefficient of 0.71
and 0.82 were obtained respectively.

The research questions were answered using frequency count and percentage, while,
hypotheses-2 were analysed usj Pearson Product Moment Correlation Analysis. All the hypotheses
were tested at 0.05 level of significant.

Results and Discussion

Research Question1lWh at i s the | evel of principalsdo attri
secondangchools in Ekiti?
Tabl e 1: Level of principalsd attributes on the
in EKkiti

Levels ofPrincipal attributes Frequency Percentage

Low (10.00i 25.53) 24 12.0

Moderate (25.54 37.93) 126 63.0

High (37.941 40.00) 50 25.0

Total 200 100.0
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Figurel:Level of principalsd attributes on the job pe
Ekiti
150
126(63.0%0)
1100
S
B
2
E
S0 S0(25.0%)
24(12.0%0)
o
Low (10.00-25.55) Moderate (25.56-37.91) High (37.92-40.00)
Level of principalsé attributes in secondary schc

Table 1 result showed that out of the 200 respondents sampled, 24 representing 12.0% rated their
principals as having low level of attributes. Those who rated their principals as having moderate level
were 126 representing 63% while the rest of the resgruad50 (25%) of them rated their principals as
having high level of attributes. This showed that the levg ofi n c i p a | irssgcoradaryt schodlsut e s

in Ekiti State is moderate

Research question2Wh at i s t he | eerfermancefin sécendacylsolaols ia Ekjti stdite?
Table 2: Level of teacherdés job performance in se
Levelsoft eachersdé job per f or mal Frequency Percentage
Low (6.001 20.00) 20 10.0
Moderate (21.00 23.82) 140 70.0
High (23.90i 24.00) 40 20.0
Total 200 100.0
Figure2:.Level of principalsdé attribute domain on Job
in Ekiti State
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1. o
P NIoderate

[ IHigh

Percentage

Principal commitmment FPrincipal competence

Table 2result showed that out of the 200 respondents sampled, 20 representingat8di¥teir teachers

as having low level of job performance. Those who rated their teachers as having moderate level of job
performance were 140 representing 70% while the rest of the respondents, 40 (20%) of them rated their
principals as having high leve o f job performance. This showed
performance in secondary schools in Ekiti State is moderate.

Research Hypothesiq.:
There is no significance rel ati ons hipgfornbaece meen pr

secondary schools in EKkiti state.

Table 3 Pear son6s Product Mo m ePnircipalCattributes bnal teacben jobs h o wi n g
performance

Variables No of schools [Mean SD M -cal I ~tab
Principal attributes 10 31.73 6.2 5

0.73
Teacher job performance| 1 2290 1.9 0.237
p<0.05

Table 3showed that-cal (0.732) is greater thanakie(0.237) at 0.05 level of significance. The
null hypothesis is rejected. This implies that there is a significant relationship bepmeennci pal s 0
attributes and teachers job performance.

Hypothesis 2
There is no significant relationship betweenr i nci pal s 6 commit ment to wo
performance in secondary schools in Ekiti state.

Table4Pear sonbdés Product Mo menntipal Canmitnent and teachmer jgdbh o wi n g
performance
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Variables No of schools Mean SD I-cal I -tab
10
Principal commitment 16.09 3.2
0.831 0328
Teacher job performance 10 22.9D 1.9
*p<0.05

Table 4 showed thatdx (0.831) is greater thandhe (0.328) at 0.05 level of significance. The
null hypothesis is rejected. This implies that there is a significant relationship bepmeeannci pal s 0
commitment and teachers job performance.

Hypothesis 3:
There is no significant relationship between priaclps 6 compet ence and teachers

Table5 Pear sonds Product Mo m émntipal Campetedde artd iteacher jebh o wi n g
performance

Variables No of Mean SD r-cal I -tab
schools
Principal competence 10 15.64 3.1
1
0 0.638 0.237
Teacher job performance 22.90 1.9
*p<0.05

Table 5 showed thatdx (0.638) is greater thandhe (0.237) at 0.05 level of significance. The
null hypothesis is rejected. This implies that there is a significant relationship bepmeeann ci pal s 0
competence and teachers job performance.

Discussion

The findings showed that the levelpfr i nci pal sé6 attri butes in secoa
was moderate. |t implies that principalsd attribu
good enough to enhance the job performance of teachelEhe result al so showed t

job performance in Ekiti State was moderate. This implies that teachers are doing well in their curricular

and extra curricula activities. When the principals who are the leaders of the schools haveigotebsattr

and make effective use of their attributes in the schools, good job performance of the teachers can also

be guaranteed. It was revealed that there is sig
teachers job performanseich as commitent to the school workend competence. What could be
responsible for this finding is the fact that the principals who exhibited good attributes in term of great
commitment to the school works, competent in decision making in the school can encouregehtrns

to perform well in their daily activities in the school, thereby improving or enhancing their job
performance
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The result showed that there was significant
work and teachers job performandéis, byimplication means that the principals, who are the leaders
of the schools are actively committed to their daily activities in the schealshers job performance
will be enhanced. This finding is a confirmation of the claims made by Allen and M3@03)(that
effective commitment is significantly related to job performance.

It was also revealed that there was sangnifica
teachers job performanckk.impliesthatpr i nci pal s 6 ¢ o mp etperformanceioftfiel uenc e
teachers |t equally means that for better job perfor
competence is of great importance. This finding resulted from the fact that the teachers believed that if
the principals are compatit in their work, it will promote good job performance of the teachers and
academic performance of the students as well. The finding also showed that principals who focus on the
development of the teachers and has the attitude and knowledge to hamaiekkiand produce good
results will obtain higher job performance of the teachers than those who do not emphasize on this aspect.
However, t his finding i s i n l i ne with Awan and
organizational setting, employg® j ob per f or mance tends to be highe
the next course of action for the future.

Conclusion
Based on the findings of this study, it was ¢«
performance of secondary school were good. Princi

and competence on the job, determined the job peafocmof teachers in secondary school in Ekiti State;
there is need for improvement on them for better job performance and achievements.

Recommendations
Based on the findings of the study, the following recommendations were made;

1. Principals in secondarschools should be more committed to the school work to prevent the non
challant attitude of some teachers in carrying out their daily activities in the school for better job
performance.

2. Principalsshould endeavour to be more competent in effective nesineigt of the schools, as this
will enhance the job performance of the teachers.

3. The teachers should always be more committed to their daily activities in the school by disengaging
themselves completely from other inadequacies like engagement in perasimgsbes in the
school.
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Strategies for Improving Online Course Interaction: Offering Possibilities
Jacqueline Lewis, M.AFaisal Mahmud, M.Eng. M.Sc. Ph.D. (Candidate)

Center for Learning and Teaching, Old Dominion University, USA

Abstract

The purpose of this presentation is to highlight strategies utilized by Old Dominion University's Center
for Learning and Teaching andistance learning program to develop online interactive learning
activities that promote student engagement. The incorporation of multimedia technologies within higher
education has had a profound effect on how students engage within their online |péatiorgns.ODU

Onling like many other higher education institutions, has adopted several strategies to effectively engage
students through programming design and software implementation. This presentation will showcase
various examples of online interaa activities, which incorporate both haobded programming and
eLearning software tools that ODU faculty members have utilized to encourage active learning.
Categories for interactive activities include lab simulations, alternative assessment degign, an
gamification. Furthermore, researchers will provide some best practices based on the concept of social
learning and previous pedagogical theorems that have been incorporated into ODU's Center for
Learning and Teaching mission to encourage active engageme

Introduction

The incorporation of multimedia technologies within higher education has had a profound effect on how
students engage within their online learning platforms. In 2011, over 6.7 million students took one or
more online courses in one fall semester (Allene&arBan 2013). Statistics like this have played a role in
the increase of learnidgased software applications and learning management systems. The growth of
online education is attributed to technological advancements and has led to an increase in caimpanies
specialize in learning application development. The primary premise for this was to makelevkdge
coursework more accessible for a workforce that could not attend a traditionally scheduled college course.
However, engaging distance learning studecan be a challenge. According to Andersson and Reimers
(2010), the attrition rate of students in an online environment is 45 percent or more, while traditional f2f
classes have an attrition rate o5 percent instead. (p.28) As a means of increasstention,
universities like Old Dominion University, are including more interactive activities within their online
course designs.

For over thirty years, Old Dominion University has been an active partner in increasing awareness of
distance education iin the higher education scope. One of its earliest adaptations was satellite delivery

as a method of growing its distance learning community both locally and globally. This delivery method

was called TELETECHNET and provided a temporary solution to imgnthe classroom to distance

learning students via satellite broadcast of live traditional f2f courses. With the advancement of
videoconferencing systems and voice over internet
the internet format asraore efficient method of classroom delivery and rebranded to form ODU Online

in 2013. Today, ODU Online offers online courses on various platforms, to include synchronous,
asynchronous, and portable media. This research will evaluate interactive adihdtidsave been
incorporated into all of these formats as a method of engagement and active learning.
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Methodology

This study explores the use of different forms of multimedia technologies within the ODU Online course
development process to build intefgetactivities in an effort to promote engagement and encourage

active learning. A total of five types of interactive activities were selected for this showcase: lab
simulation, JavaScript assessments, gamification design, and STEM modeling. All actisitasken

from active online course production and had already been previously utilized within course
development. Activity samples were taken from both online undergraduate and gtadelat®urses

and have been del i ver ed nablearrdhl Bneirbnmenaarconterst deiverDDUG6 s P
management system developed and managed by ODUOGS

Discussion

In 1999, ODUG6s Center for Learning and Teaching
external content delivery management system, as a solution for a mofeeamgty interface. The PLE

affords faculty members the opportunity to present instructional materials by incorporating design
flexibility and content chunkiriginstructional contet is managed through a group of multivariate assets,

which can include images, text, animated videos, stpdiduced videos, JavaScript/HTML
programming, and softwat®ased interactive activities. The flexibility provided by the PLE continues to
providecourse developers with various options on promoting student engagement and course interaction.

In a 2% century learnecentered society curriculum development is evolving across digital spaces. A
traditional classroom curriculum has a fragmented nuitlogyy of instruction that focuses on the teacher
instructing and guiding how the student absorbs the content. Online courses remove the immediacy of
teacher guidance and rely on ggdfced active learning. Therefore, placing traditideded instructioria

content on a learning management system platform is not enough of a conversion. Online curriculum
development should be designed to motivate the student to engage actively through a combination of
images, text, multimedia sources, and programming syraldge PLE is the hub for several content
delivery strategies and formats. A few of the many interactive formats that are being utilized include
JavaScripbased assessment activities, lab simulations, and sofbaaesl gaming.

The alternative assessntethat were built via JavaScript programming were adopted as a way to address
the issue of student active learning prior to a formative assessment. With the understanding that the online
learning community is studewentered and outconimsed, course delpers and instructional
designers realized that waiting for a standardized assessment, as with an f2f classroom, would not be an
effective method of learning for the online learner. Therefore, instructional technologists developed a
series of JavaScrifitased assessments to incorporate within the PLE. The assessments that were often
selected by course developers were then upgraded in design to enhance the user experience. These
assessments varied in delivery from true/false, multiple choice, matchim, astsover, drag/drop,
identification, and fill in the blank, and stég-step solution revel. All assessments provide the flexibility

of incorporating images within them through an asset management system.

Software application integration continues toy@aole in online course development as developers find
alternative ways to engage and promote active learning. The inclusion of software applications such as
AdobeCaptivateand Articulate Storyline continue to serve as dominant resources within ttegiedal
technology community. Instructional technologists and designers with ODU Online are combining
software application programs with hard cording to develop new interactive designs. Activities provide
pacing and forwardhinking strategies to not onlgncourage engagement, but to provide the online
learner with a dynamic experience.
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Conclusions

The purpose of this study is to both showcase and highlight the variety of interactive activities that are
being used in online course development at Old Dami University in order to encourage active
learning and engagement. The examples that will be demonstrated during the presentation meet two
thingsinparalletlone i s the design perspectives from the
to integrate (learners) learning objectives. Attendees will be able to get some design perspectives of
developing their online (or nlass) courses as well. Furthermore, they will be able to comparbyside

side how the showcased examples are offering vapiossibilities. Although there are no analytics and
statistics to measure the level of effectiveness for each course during the time of presentation (this part
of the research is still in progress), all interactive activities were developed based asaotiven
learning theory and 2'%century learner concept. Future research methods will be to examine engagement
through programming analytics and student response and/or feedback.

Endnotes

l"Content chuckingodo is a c o nphatomms® breakupeantentinteshaiteri n onl i n

pieces to make the information easier to remember or retain.

2The concepCenmfutnwelLé&nner o embraces the understanding

and evaluate content, which often times is with the aid of technological devices and virtual tools.
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Abstract

Both, the curriculum proposdibr degrees related to Computer Science from the two main professional
associations worldwide in information and communication technologies, and the curricula defined by
most universities dedicate a considerable number of hours to cover Operating S@&mser(cepts.
Nevertheless, practical teaching of OS at undergraduate level is currently a controversial issue. Some
universities consider the use of a real OS means a too steep learning curve and its complexity prevents
an appropriate learning of main coapts. Other universities consider that the use of an educational OS
or the development of a simplified one from scratch are activities too far from reality students will
encounter in their professional activity.

This paper presents a solution adoptednat tniversity of Vigo (Spain), that tries to get the advantages

of both approaches and avoid their drawbacks. It is based on: (i) to combine small lab practices in order
to acquire theoretical concepts and a medium sized project to deal with the comgdlexigal OS; and

(i) a new laboratory environment designed for teaching OS, that greatly facilitates the development of
applications to test features both provided by Linux and developed by students, minifying effort required
to create testing scenaripand hiding, as far as necessary, unimportant OS details. We also show the
results of the evaluation process carried out during last academic years.

Introduction

Since the advent of the first computers, shortly before the outbreak of the Second Wréchi\the

first operating system (hereinafter, OS) in the early 1950's, OSs has been constantly evolving to adapt to
ongoing changes in computing systems and usersod |
the significant innovations that hmemerged in electronic components technologies, computers, software
development techniques and also of the social and economic impact of these innovations. There is broad
agreement that an OS has three main goals: enhanced usability for the uset, efficignes usage and
capacity to evolve (Silberschatz et al., 2010). The hard conciliation of these three objectives has made
their weighting change over time in terms of two highly shifting factors: cost of hardware technology and
usersodo needs and demand

One of the fundamental targets of any degree related to information and communication technologies
(hereinafter, ICT) is appropriate acquisition of concepts concerning the design of OSs. Thus, the two
most prestigious professional associations worldwiidehis field, the Association for Computing
Machinery (ACM) and the IEEE Computer Society (IEEB), published an extensive report
(ACM/IEEE, 2008) which organizes the curriculum for a degree in Computer Science in 14 areas of
expertise. The fact thatithreport devotes one of these 14 areas to OSs is a good evidence of the
importance given to this knowledge in ICT curricula. We find a similar situation in the curriculum defined

by these organisms for a degree in Computer Engineering, which also inzllodekto the teaching of

OSs, with a minimum of 20 hours.

Usually, teaching of concepts belonging to these areas of knowledgeampus degrees is organized

into a series of lectures devoted to presentation of theoretical concepts. Since the teachings related to
engineering are strongly oriented towards pnobkplving, i.e. how to translate theoretical concepts
learned by students to practical situations similar to those they will find in their professional activity,
some classes are also spent on problem solving, as a necessary complement to lecturegiwitf the
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improving students' ability to solve problems of practical nature. Moreover, laboratory classes are also a
complement to lectures to ensure a true assimilation and permanent consolidation of contents, i.e. a
stabilization of the acquired knowled@éiis organization of teaching is in line with the recommendations

of ACM and IEEECS <cour s es coumsestthatrcevenahiskareaiwill typically include a
laboratory component to enable students to experiment with operatingsyStem s i nc elasdesa bor at o
are essential part in teaching engineering and technology related degrees, allowing students to observe
the real operation of existing devices and also to experiment introducing changes to modify their
operation. This practical teaching will all@ffective application of acquired theoretical knowledge and

also further development of both technical skills (design, implementation, debugging and testing, or
documentation) and cressirricular skills (group work, communication competence, and so on).

Regarding the contents of laboratory hours for their OSs courses, many universities just teach students to
develop software at applicatidevel that uses some services of the chosen OS kernel via system calls.
Another more realistic and powerful approaho involve students in modifying the source code of an

OS kernel in order to add some new functionality or modify the behavior of an existing one. The first
approach is followed at many universities for its simplicity of implementation as it only escair
standard computer laboratory equipped with computers running any operating system that provides a
proper system calls interface (typically Linux) and a programming environment. However, this laboratory
organization only allows students to observedkiernal operation of the system without providing an
approximate idea of the structure or complexity of an OS, because it does not allow students to go into
this topic in depth. This important restriction has also been identified in the ACM anddBEE

cur ri cul um pr op o s ahe (landnatony) tapibsaddress hoyh the ise df opérating systems
(externals) and their design and implementation (interdals) and t he Studgingéemal t hat :
design has relevance in such diverse areas asriigble programming, algorithm design and
implementation, modern device development, building virtual environments, caching material across the
web, building secure and safe systems, network management, and mang oth€re.nsequent | vy,
emphasize the iportance of a laboratory associated with this discipline, which should not only address
the use of OSs (teachings often covered by previous laboratories of programming concepts) but should
also cover aspects related to their design and implementation.

Thepurpose of this paper is to present and evaluate a new laboratory environment designed for teaching
OS concepts, which allows the realization of more realistic practices since it involves modifications to
the OS kernel source code, avoiding main problergarding the use of real operating systems. From

this background, the remainder of this paper is organized in 4 sections: In Section 2 we analyze the
environments for practical teaching of operating systems used in top universities. In Section 3 we present
the configuration of the environment we propose as an alternative to those introduced in the previous
section, as well as those we believe are the main advantages of this environment. Section 4 describes the
evaluation process we have performed duringamaslemic year, and the main conclusions drawn from

it. Finally, in Section 5 we present the main conclusions we have obtained from this work, as well as the
main directions for future work we have planned.

State of the art

The large number of existing universities and the frequency which they usually update or change their
curricula prevents us from performing a comprehensive analysis of the current curricula for Computer
Science. For this reason, we are unable to condboraugh analysis about the current state of operating
systems lectures and practices, or about the various work environments used in their laboratories. As an
alternative to this approach, we chose to analyze only these teachings in the worldwideaxgitiesiv

in Computer Science.

From the analysis of the design of laboratory teaching for OSs courses at the top ten universities in the
Academic Ranking of World Universities in Computer Scig$tanghai Jiao Tong University, 2017)we

can conclude thdioth organization of practices and laboratory environments are highly heterogeneous.
Thus, Stanford University students have to develop different parts of an operating syster®jc@éd
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using a free PC hardware emulator as test environment, whidbeceither BochgLawton, 1996)or

QEMU (Bellard, 2005) Meanwhile, students at the Massachusetts Institute of Technology (MIT)
incrementally develop its own operating system from source code skeletons. The resulting OS is called
josand runs at user level. They also use QEMU and Bochs emulators, althofigal ttesults are tested

on a real PC. Moreover, students at the University of Berkeley develop several typical elements of an OS
at usedlevel. In Princeton University students develop a full OS from scratch, testing it on the Bochs
emulator and finally mking a real test on a PC using USB memory devices with boot code. Carnegie
Mellon University also chooses the development of a full 46i8i using the Simic@vMlagnusson et al.,

2002) commercial hardware simulator. At Cornell University students add sonwtidoalities to an

initial version of code of an educational OS caRetos(Atkin & Sirer, 2002)that runs at user level on
Microsoft Windows. The University of Southern California also selects the option of completing a basic
OS, since students have add different elements to an educational OS naxaghos The University

of Texas chooses to implement code to provide some functionalities such as threads, synchronization, file
systems, etc... at user level by using libraries that perform an abstrefdiese functionalities. Harvard
University uses its own learning environment, consisting of a machine simulator named System/161
(MIPS) and a simplified OS namé&iS161 for which students develop some elements that are not yet
implemented. Finally, th&niversity of Toronto follows the same approach as Harvard University, using
the same environment.

In short, if we look at strategies and tools adopted by leading universities in the field of Computer Science,
we can see they are very diverse. Regardiradegies, they can be classified into two main groups: (i)
development of some functionalities for an already existing OS, simplified or not (followed by 7
universities in the list); and (ii) development of an entire OS from scratch or from a basiorskélet

code provided to students (followed by the other 3 universities in the list). Under the first option there are
two possibilities, the first is to use a real OS and the second is to use an OS specifically designed for
educational purposes. Although myauniversities choose to use OSs designed for educational purposes
because it is easier to design and develop laboratory practices, this approach also has drawbacks, mainly
due to limitations on learning derived from experimentation with-neah environrments and therefore,
detached from reality students will encounter in their professional activity. These limitations are mainly
motivated by the enormous differences between working with the source code of a real system, designed
under constraints of spae#ficiency and resource consumption requirements, and a source code designed
and structured for educational purposes only. Regarding the option that students develop their own OS,
while can provide a thorough understanding of the internals of an opeswsitegn, we believe that due

to the limited time available, the code developed by students will be fairly away from code of a real OS.
However, any of those options provides a real working environment and therefore its pedagogical value
is beyond doubt.

In our case, since we have only 42 hours of practical teaching in our two courses related to teaching of
OSs concepts and technologies, which correspond to 150 hours of student work, the approach of
developing an OS from scratch is unfeasible since suchnsystaild necessarily be very simple,
preventing students from evaluating and assimilating the scope and complexity of a real OS. Moreover,
another of our main constraints is that we want to use an open development environment that is able to
run on a mediunperformance PC with no special hardware, since we aim to ensure students can make
or continue their work outside the laboratory.

A Linux -based laboratory environment

The laboratory hours allocated to operating systems teachings are intended primeoihsalidate
theoretical knowledge about core concepts of this discipline developed at lectures, through
experimentation with the implementation of an OS. This will let us discuss existing solutions and needs
associated with practical deployments whichneany occasions modify the wording of the theoretical
concepts in order to achieve efficient practical implementations. As mentioned above, one of our primary
requirements for the design of this laboratory was that students would be able to continwertheir
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outside the school facilities. It was therefore necessary that the required equipment was not too expensive,
and the required software was not licensed. Since all students usually have a-perflumance
personal computer, the above requirementcesltio avoid the purchase of software licenses by students.
With these constraints as a general framework for laboratory practices, we have chosen to use a
combination of Linux Operating System and Java development framework for the following reasons: (i)
it is an open source and freely modifiable framework; (i) it has a relatively small size and an extremely
modular architecture, making it possible to know in depth some aspects of its design in the limited time
available; (iii) they are elements which amell-documented with many discussion forums on the
Internet; (iv) we can write applications in Java using a set of powerful APIs that enable us to solve
problems in areas such as, for example, concurrent processes; and, (v) it becomes an attractive propos
for students due to the impact of Linux and Java on the market. With this configuration, each workplace
in the laboratory will just consist of a computer capable of running the Java framework ad a virtual
machine environment, like VirtualBox. With thesiements, we define a complete environment for the
development of OS laboratory practices, which forms the basis of our proposal.
The main task for students is to modify the Linux kernel source code and recompile it. But, to test, debug,
evaluate, and @ntually use the new features developed at kernel level, such as a new system call or a
new algorithm-CPU schedul i ng, v i r t u-dhey usuallynneed/to codensanmge me nt
applicationlevel software. If this step is performed by coding applicatidinsctly on the OS, our
experience shows that usually the amount of work to be done at the application level far exceeds that is
used for modifying the kernel, especially if we want to process monitored data and display them in
appropriate formats for tireinterpretation using, for example, a graphical format, instead of showing
raw data. This situation is not desirable, because we consider that tasks at kernel level are the key element
of a practice, since they comprise the concepts that students Esarald
We believe this is one of the biggest advantages of using Java in a laboratory for OSs teaching, allowing
us to configure a learning environment where students can work at a low level by modifying a real OS
such as Linux, focusing on this work asytcan use higkevel functionalities provided by Java libraries
for application programming and development, minimizing effort and time required to create monitoring
and test scenarios.
However, in order to take full advantage of the opportunities prdvigiehe use of both, Linux and Java
in the laboratory and to make as easy as possible the development of Java applications using both features
provided by Linux and features students develop inside it, we decided to define and implement a
framework for Jaa consisting of a set of elements aimed at OS teaching, which provides a range of
additional services and features. This framework is structured around three main elements:
- A new Java package which makes all Linux system calls visible to Java applications
- A Java package that provides a set of stubs which allows to use from Java the new Linux system calls
developed by students.
- Alibrary of widgets designed to facilitate the development of Java applications aimed at teaching and
experimenting with OSs, wth we calleduwidgets
This last element is the most novel one. In order to expand the capabilities of our educational environment
we defined a set of predesigned educational widgets focused on operating systems teaching and provided
as a Java library. Andget is essentially a user interface element that supports some interaction between
users and an application. Typical examples are buttons, text boxes, menus, etc. The widgets are basically
characterized by two elements: its appearance and its behakig, dur goal is to provide a set of
widgets in our environment with associated behaviors related to some features of the Linux OS.
So, these widgets will be used to build applications that need access to some of the available
functionalities at the OS lel, either already existing ones or to be defined during the development of
practices. Their use, as any other widget, greatly facilitates the application development process, allowing
us to define graphical interfaces as a simple combination of thesetsvatyd declaring its characteristics
in an XML definition file, and therefore allowing us to separate logical components and look elements in
our applications. Furthermore, because the widgets already have an associated behavior (in this case
monitor or nodify the behavior of some element of the OS), to access the functionalities provided by a
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widget from an application is as simple as including the widget as part of its graphical interface. This is

a significant step in our goal that students spend tes fitne as possible developing software at the

application level for test or evaluation purposes, and focus on work at OS kernel level, which is the main

objective of the subject. Also, thesduwidgetallows us to extend the possibilities for defining practices

that can be proposed to students. Thus, we could define the following types of new practices:

- Demonstration: focus on the development of small GUI using the prosaiedidgetsFor example,

a hutton that enables/disables virtual memory encapsulated in an interface that allows to run multiple
instances of an application, in order to observe how the number of concurrent instances in the system
is limited when we disable virtual memory manageméhis type of practices is typically carried out
individually for each student to improve their knowledge according to their needs.

- Adaptation: The objective of these practices is to add some functionality to oneeafuthizlgets
provided. For example, aiid) a new CPU scheduling algorithm to esiuwidgetgiven as a combo
with a set of disciplines already implemented. These practices are oriented to small groups (2 or 3
students) to encourage teamwork and to address adaptations of medium complexity, through
collaborative work.

- Development: the objective is to design and develop a full setdofidgetsrelated to some
component of an OS. For example, a file system interface. These practices are designed to be carried
out in medium/large groups-bstudentsas longterm projects.

The predesigneeduwidgetsn our lab environment cover the main elements of the OS: CPU scheduling,

memory management, file system management, input/output management angdrooess

communication and synchronization. The fulkdeption of all predesigneeduwidgetscomprising a

total of 37, goes beyond the scope of this article.

Evaluation

In the academic year 2016/17 we used for first time the environment described in this article in our OS
course. In order to assdbe experience of using the new environment in teaching, we compare the use

of the proposed environment in the new curriculum, and practices in the old curriculum, based on the use
of simulators and higlevel libraries to emulate the behavior of some paftthe operating system
without any direct work with a real operating system in. Our goal has been to study their influence on
three main aspects: (i) influence of the use of each environment on the academic performance of students;
(i) perception of tle subject by students; and (iii) fulfilment of expectations of students regarding the
subject.

A total of 31 students (28 men and 3 women) aged between 20 and 26 years (M=21.62, SD=1.47) were
involved in the analysis of the new subject. All of them wendengraduate students enrolled in the
Bachelor of Telecommunications Engineering of the University of Vigo. On the other hand, the analysis
of the old subject considered the data and surveys of a total of 68 students (59 men and 9 women) aged
between 20 ah 29 years (M=22.89, SD=2.03). All of them were students in Telecommunications
Engineering from the University of Vigo in a previous course. The three aspects to analyze mentioned
above have been evaluated upon completion of the teaching period forltjetitss he first aspect was
evaluated through an analysis of the academic results obtained by the students, and the other two aspects
by conducting student surveys. Thus, academic performance data were obtained directly from the
students' academic recoyaghile data for the other two analyses were obtained using a questionnaire
containing 19 questions that participants completed at the end of the course, which included, among
others, questions related to the two aspects we wanted to analyze.

Moreover, pror to the start of the course we conducted agstof ten multiplechoice questions related

to the knowledge to be acquired in the practical part of the subject to check the homogeneity of the two
sets of students. This analysis led us to exclude waests from the old subject set, since they exceeded

the score of 5 out of 10 in the test conducted, which was considered a baseline knowledge high enough
to exclude them from the sample. The average score of thiegireras 1.24 (SD=0.83) for students i

the new course and 1.32 (SD=0.97) for the old subject, after the exclusion of the two students cited. The
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Levene's homogeneity test indicates that the variance results are identical (p = 0.17) and an ANOVA test
on the results revealed no significant elifince between the two sets of students.

Experiment 1: Academic performance

One factor of clear interest is the analysis of the academic results achieved by students in each of the
subjects. These results can be easily measured, because the subjegtdaesirones and there exists a
formal procedure for their evaluation. The results obtained were:

Course Enrolled Final exam Pass({5.0) Grade:M Grade:SD Pass/Final exan Pass/Enrolled
Old program 68 47 38 5.24 1.60 0.81 0.56
New program 31 29 25 5.43 1.57 0.86 0.81

From the results shown in the table, we can conclude that there have been no significant differences in
the scores of students who have each subject. However, we observed a clear difference in the number of
students who have taken the course to the emduise in the old course there has been a dropout rate of
30.88%, compared to 6.45% in the subject of the new curriculum. This data indicates that the new
approach to the subject has been more attractive to students, so they chose to abandon thisacourse in
significantly lower percentage when they have to give up some subject raised by excessive workload.
This conclusion will be reinforced by some of the results obtained in the other two experiments presented
below.

Experiment 2: Subject perception

In thisexperiment we analyzed the responses of the test that is performed at the end of the course directly
related the students' perception of the subject, both with regard to contents and the methodology used.
The total number of students who participatedhie survey, which takes place the day of the final
examination was 29 (26 men and 3 women) for the new subject, and 45 students (39 men and 6 women)
for the old subject. In particular, the questions analyzed are:

Al Do you think the contents of this subjece interesting?

A2 Do you feel this subject is important for your education?

A3 Do you think the knowledge gained will be useful for you in the future?

A4 Did you find it difficult to follow the course?

A5 Do you think the teachingethodology followed in the practices is appropriate
A6 Do you think the practical sessions properly complement the lectures?

A7 Would you like to enroll in an elective course that were a continuation of this

Analyzing the results, weonclude that there is no significant difference in the responses to questions
Al, A2, A3 and A7.

In contrast, the most noticeable difference occurs in the answers to question A5, with a significant
increase of the mean value as well as a significant tiedumn the standard deviation (old subject:
M=6.34, SD=1.72, new subject: M=8.03, SD=0.96), indicating that the most notable change in the
perception of students is in relation to the adequacy of the methodology used in practices. This perception
is alsoless dispersed. This result is curious, since the methodology used in both subjects did not change
that much, indicating that the kind of practices that are proposed has direct influence on the subjective
perception of the quality of a teaching methodolbgyhe students.

With regard the question A6, there are also significant differences (old subject: M=6.72, SD=1.05, new
subject: M=7.66, SD=0.88), indicating that students consider that the practices with the new environment
best fulfill their role of corplementing the theoretical contents of the course.

Finally, the question A4 reflects a significant decrease in the perception of the students about the difficulty
of the subject (old curriculum: M=7.57, SD=1.82, new curriculum: M=6.76 , SD=1.67).

These reslts suggest that the use of a practices environment supported by a real operating system, like
the one we propose, compared to the use of various simulators for isolated parts of a system, provides a
perception of greater connection and proximity betwtentheoretical concepts explained and the
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practices carried out, resulting in a decrease in the perceived difficulty of the subject, as well as an
improvement in the subjective perception of the methodology used, which remains practically the same.

Expeiment 3: Fulfillment of expectations
In this experiment we have analyzed the survey questions related to the degree of compliance with student
expectations respect to the OS subject. In particular, the questions analyzed are:

B1 Do you think you have gaidethe theoretical knowledge you expectec
B2 Do you think you have gained the practical knowledge you expectec
B3 Do you feel the knowledge and skills you have acquired are approp
B4 Do you feel the knowledge and skills you have acquaredsufficient?
B5 Do you think this course has met your overall expectations?

In this case, the most significant differences occur in question B5 (old subject: M=6.47, SD=1.44, new
subject: M=7.97, SD=0.81). This result reveals that the use of theoemént proposed makes the
subject much better suited to the expectations of the students, a fact that we attribute to the use of a real
system whose knowledge at the user level is ever increasing and whose technical mastering is increasingly
valued in thdabor market. This assessment is reinforced by the results of question B2 concerning the
evaluation of acquired practical knowledge, in which is also found a significant increase (old subject:
M=6.34, SD=1.19; new subject: M=7.59, SD=0.81). Interestirthlte is also an increase, but smaller

in the results of question B1 (old subject: M=6.49, SD=1.03, new subject: M=7.03, SD=0.89), indicating
that performing the practices on an operating system that allows the observation of direct practical
applicationof theoretical knowledge taught also improves the evaluation of this knowledge.

With regard to issues relating to the evaluation of knowledge and skills acquired, question B3 also shows
a significant improvement (old subject: M=6.66, SD=1.19, new subjéds?.76, SD=0.90), while
guestion B4 results are similar for both subjects. We can conclude, therefore, that students from both
subjects feel they have acquired a similar amount of knowledge and skills but consider that the new one
provides the most adeqeaknowledge and skills. This assessment is a result of the use of a real
environment most suited to the concepts we intend to teach.

Discussion and conclusions

The framework we have presented in this paper allows us to configure a complete and suitable
environment for teaching of Operating Systems at university level, using free software technologies
widely used in today's market, such as Linux and Java, giving support to the development of practices of
very diverse nature, and allowing students to fabes# work on the kernel of a real operating system
such as Linux, without great difficult. We believe that these configure a major distinctive quality of the
proposed framework with respect to other options commonly used in most universities, beiag also
highly appreciated feature by students. Thus, the surveys we performed indicat twinatl ealue s 0
most positively on the subject is the ability to learn and use technologies such as real and current Linux
and Java, whose knowledge is also valuedemthrket.

Currently we are expanding the setemfuwidgetso enlarge the possibilities of the environment as
experience has shown us that these elements are particularly useful, greatly facilitating the development
of applications for demonstrative classes by teachers and the development of their own projects by
students. Within this extension of the setediwidgetsve have incorporated some of them based on
those developed by the students in their final projects of the subject.

Finally we mean that, given the positive experience of practical use in teachthg groposed
framework and the possibilities offered by Java to be a complete programming environment that provides
multiple functionalities, such as database support, communications Web technologies, ..., we are
evaluating its extension to other subjesttsh as Computer Networks, Telematics Services or Information
Systems, so it can get to be, finally, an environment capable of supporting almost all of the practices of
the subjects that make up a degree in Computer Science.
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Abstract-

I n Qatar, public and private schools6 female stu
international science tests such as PISA and TIMMS in (Males are taught byeaeters except

primary school students who are taught by female teachers while female students are taught by female
teachers) in contrast to the, generally known, international trend for top performing category. Female
students, show similar attitude tomlaand interest in science subjects although less interest in seience

based careers. One major factor that may contribute to this discrepancy is the difference in teaching
styles between female teachers and their counterpart males. In this paper wenfoesslis obtained

from 129 class observations conducted to 81 teachers (40 males and 51 females) selected from 50
different schools and grades as part of a wide research project to study the motivation factors and attitude
toward and interest in sciencan@ng Qatari students. The observations were guided using a slightly
adopted AReformed Teaching Observation Protocol 0
detecting the degree to which science classroom instruction is reformed through a focus on fi
dimensions: (a) Lesson Design and Implementation; (b) Content: Propositional Pedagogic Knowledge;

(c) Content: Procedural Pedagogic Knowledge; (d) Classroom Culture: Communicative Interactions;

and (e) Classroom Culture: Student/Teacher RelationshipseValuation rubric consists of 13 teaching

traits. Average % score of females outhumbers that of males in 10 traits vs. 2 traits for male teachers and
comparable in one construct which indicates better delivery skills and better communication of science

by female teachers. However, male teachers perform better in laboratory classes.

Keyword$® Teaching style, Attitude, Delivery skills, Male teachers, Female teachers

l. Introduction

Teachers serve as role models for their students
respect and with whom they have good relationship. Research indicated that positive relationships with
teachers enhances s tngshecanipsténcecthosrinftirnchasrapasitiva infldendee e | i
on student learning [1]. Teacher support also enhances the positive effect of challenge on student
engagement. Generally, in Science, girls, especially at advanced grades, feel less competyd than b
and therefore teacheroés role is a critical in inf

Some studies found that male teachers are perceived by students as more knowledgeable but female
teachers are more studemntered style and marespectful [3], [4]Different studiedound that there
is no significant difference in teaching styles [5], [6].

However, the previous mentioned studies, were b
their instructors but no study whased on direct observation by the researchers themselves

Cl ass observations are used to characterize part
well known, some limitations are associated with -sgfforted data, such as those generated b
guestionnaire or selfiventory report, that necessitate the collection of reseagdr@arated data to
triangulate and corroborate the teaeleported data [7], [8]. This measure focuses on generating
assessments about the extent to which a participah e acher 6 s science instruct.
traditional, transitional, or reformed. In this context, traditional instruction refers to science teaching that
is exclusively teacherentered; challandtalk; noncollaborative; featuring converggsummativeonly
assessments; and focused on rote learning and algorithmic problem solving. In comparison, reform
oriented science instruction is studeettered; inquinoriented; active; collaborative; featuring both
formative (or responsive) and sumima assessments; and focused on meaningful learning and heuristic
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problem solving [9] [11]. Reformed science teaching will include some opportunities for students to
interact withnatural phenomena, collect and/or examine data, make inferences andatteekvalidity
of their inferences, as well as communicate and defend their results to their peers. Transitional science
instruction is defined as teaching that features elements both from traditional and reformed approaches
to structuring science learmgjrenvironments.

iRef or med Teaching Observation Protocol o (RTOP)
observations of teachers. The RTOP provides a standardized means for detecting the degree to which
science classroom instruction is reformed throughcagwn five dimensions: (a) Lesson Design and
Implementation; (b) Content: Propositional Pedagogic Knowledge; (c) Content: Procedural Pedagogic
Knowledge; (d) Classroom Culture: Communicative Interactions; and (e) Classroom Culture:
Student/Teacher Relatiships [12].

Reference [13], explained that the effect of increasing percent female science teachers on dimensions
of studentsO6 science igeinegnce etseanidersd aitretdr d dhwade |
worl dsé66 of s c hichdhey peyclargeiyn sugportimg rodsi n - w

Many educators agreed that women in general are better teachers based on their experience as mothers
but does this apply to teaching subjects that is more associated with cognitive knowledge and certain
skills which are affected by more than one domain such as cognitive (thinking), affective (feeling) and
the psychomotor (doing) domains as explained by [14] and [15] which are gender independent. However,
external factors such as school environment and socioduitictars may contribute, at least partly, to
this difference in teaching skills of both genders.

In Qatar, female students perform better than their peers from male schools in national and international
test despite their lower interest to study furtbeience at tertiary education or peruse a science related
career [16]. There is no evidence that female science teachers may teach better than male teachers. This
paper may contribute to this difference between t

In this paper we present results generated from direct observations of classes for 101 teachers from 50
schools in Qatar as part of two research projects to study the factors that motivate students and enhance
their attitude toward science, and to shed lighthe way science is communicated at different schools
and, also, to find out if the strategies of science delivery vary among different types of schools and among
the two genders.

Il. Method and Procedures
101 teachers from 50 schogiarticipated as part of two projects. These two projects have different
objectives but both included class observations. The projects and distribution of classes and teachers are
as follows.
1. Projectl Qat ar i Student s6 ISpignee(@ASE54 @atlers At t i tude T
2. Project2 Development of a Framework for Practical Science in Alignment with Curriculum
Standards of Grades12 of Schools in Qatar. (This project is about Effective Practical Delivery
in Science (EPDS) 47 teachers
Details ondistribution of observed classes are as shown in-tablelow. It should be noted that all
pri mary school teachers in both males and femal es

Table 1. Sample and distribution of class observations
No. of Teachers

Project -1 QIAS Project EPDS Project
Females Males Females Males
Primary schodl 12 0* 11 0*
Preparatory school 10 12 6 6
Secondary Schools 10 10 12 12
Total 32 22 29 18
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) Theory classes
b) Theory & Practical classes
) Al primary school teachers are females

Procedure

QIAS Project: 54 science classes from 28 schools whose teachers and students, were previously
surveyed, were observed using the RTOP instrument [12]. Three observers were trained by the team
principal inwvestigators. The rubric includes 4 points scale (0, 2, 4, 6) for each of the 13 traits that
make the maximum score 78 points. The classes observed were classified to 3 types of school system
as follows:

Public Government Schools 34 classes (20 Females and 14 males)
Private Arabic schools 8 classes (5 males & 3 females)
International schools 11 classes. (6 females and 5 males).

For the purpose of comparison, all scorethpof each trait were summed up and converted to
percentages. The three types of schools were compared based on average % score of each trait and
on the basis of final scores. The female and male teachers of government Qatari schools were also
compared gmarately. For the purpose of this paper only results of public schools are considered.

EDPS Project: In EDPS project teachers were enrolled in a lonbo{@8) training course on
effective delivery of practical classes. Secondary school teachers vsergatbafter training. Male
teachers were compared with female teachers and also with equal numbetrafiress from both

genders to serve as a control group. Primary and preparatory school teachers were observed before
and after training to find out motraining has impacted their delivery skills and both genders were
compared. The RTOP observation protocol was modified to be consistent with a different class
environment that is mainly a laboratory environment context. Evaluation rubric containtefig cri

as listed in table2 in the result section.

Interviews: 28 short interviews were conducted after class observations were completed and
analyzed. The interviewees were students, teachers and administration staff from some schools
whose teachers panipated in the projects but interviewed teachers were not part of class
observations.

IV. Results and Discussion

Since the objective of this paper is to compare

genders, and since the EDPS project was executed in public schools only, therefore only class
observations gpublic-schoolteachers are considered in this analysis of results. In addition, the number

of classes observed in private and international schools were not enough to draw robust conclusions. This
entails that 19 classes (out of 148) are excluded from this analysist éacthe interview part.

I11.1 QIAS Project

Figs. 1 and 2, compare male and female teachers from the 34 classes observed. The figures show clearly
that females outperform males in delivery skills especially in the application of science thasoatakes
to daily life contexts and in aligning reflection and medgnition components.

It looks that female teachers focus on giving more examples from daily life context, as daily life matters
are issues that concern females more than males so cognezgénce to daily life by a female science
teacher is more expected than from a male teacher. This is manifested clearly in the large difference in
the Aapplication of s-2 iTegisdneagreemenawitt GibmartinetaB(@)n i n
statement mentioned before. (see also item 5 in-fahkxt section).
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Fig. 1 Comparison of science delivery skills of male with female teachers in Qa
public schools (6 traits of lesson component®IAS project

Stated Objectives Use of Evidence Application of Making

. Science Connection
® Public- Male mPublic- Female

Fig. 2 Comparison of science delivery skills of male with female teachers in Qatari
public schools (4 traits of lesson component3JAS project

l11.2 EPDS Project

Table-2 and figure3 summarize the results obtained from a tot&dobbserved classpsrformed for
47 teachers in a 55 minutes6 class period each, i
was delivering a science |l esson @amd diabheatcitngyigtyu
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The table inaldes the 19 traits adopted from RTOP rubric to include laboratory components of the
lesson. The procedure for converting the scores for each criterion to average percentage was followed as
in the QIAS project.

As can be shown from the table, both malé famale teachers obtained comparable average scores in
many criteria, but females scored better in certain criteria similar to those in QIAS project (items
3,5,9,13). However, males scored better in the laboratory components (items4, 8,12,13,14)aritem 8,
item 14 for example are more associated with the role of the laboratory technician and availability of
material s, rather than the teacherés own skill s.
trained lab technicians for reasongated to the nature of the profession and salary scale. Skilled
Laboratory technician facilitate the conduct of good laboratory procedure.

Table 2. Average scored (%) of class observation components ithadabe d 0 s ci ence | essor

Item Males Females

% SD % SD

1 Stated objectives 73 1.21 67 1.15
2 Alignment of lesson activities to objectives 72 125 76 1.28
3 Clarity of application and easiness of performance 68 1.15 80 1.22
4 Understanding the theoretical principles of dogivity 92 0.80 83 1.10
5 Real life application 59 140 67 1.29
6 Teacher engagement 75 1.16 76 1.18
7 Student sé engagement 65 125 68 1.14
8 Lab Technician role was helpful 75 098 61 1.20
9 Classroom discourse 69 130 79 1.22
10  Efficient use of time 70 1.17 71 1.18
11  Suitability of lab for the activity 97 0.05 95 0.06
12 Safety 100 0.00 84 1.10
13  Use of technology 97 0.2 87 0.88
14  Sufficiency of materials and equipment 91 0.70 84 0.96
15 Integration with other subjects 32 205 54 1.60
16  Cooperative Learning implemented 87 1.01 89 1.02
17  Worksheets / Provide instructions for activity or 89 1.07 89 1.09

experiment

18  Continuous feedback and assessment of learning 88 0.88 83 0.92
19  Objectives Achieved 78 125 77 1.28

Average 78 1.19 77 1.19

Figure3 summarizes the comparison between results from both projects. The theory classes
delivered by female teachers show outpenald or mance
teachers. In practical classes the results show equivocal delivery skills but as shown fre2rtiable
skills in delivery of practical part components in laboratory classes favored male teachers.
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Figure 3. Comparison of science delivery skillsroale with female teachers in Qatari
public school$§ delivery of both theory and practical classes

Interviews

After the analysis of the results from the two projects, we further interviewed few administrative staff,
science subjects coordinators teachers and students from the participant schools. Few questions related
to this issue were included in these intews. The following excerpts summarize the general opinion
of the interviewees on the difference between male and female teachers.
One female vice principal attributed this femal
preparatiomi f e mal e areamberes hard wor lghiesag. and more patien
A male science coordinatsaid,iyou rarely find a female teacher
regarding her profession, on the contrary most male teachers are concerned and look for extra earning
through private tutoring; and therefore they put

Af emal e primary school t e a ¢ h e childerhfeel thatewe aré likes i n
their mothers and they trust us that we care about them more than male teachers, science activities for
them is fun and they enjoy them more with uso.

A grade 8 male student who was taught before (during his elementary schools by female teachers only)
s a il @as fmore interested in science lessons before, our teachers were more helpful and patient, now
sometimes | dondt un dsgantdotask myteashernCur pcevicusteagherslisttnut he
more to usoO.

One male student from gradefilllf éeéeaml abbbbtystd tSacoht
said that male teachers are more skilled in the lab than female teatieesaid my sister in a female
school told me that their teachers do not take them frequently to the labs especially the chemistry lab

because they dondét have much skills and have | es:
However, he thinks thaemale teachers are more concerned about homework and give more feedback.
A science coordinator in the same school attri bt

performing practicals and oveautiousness of female teachers in dealing with niad¢geand equipment.
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A grade 12 female student from an international
teachers before, two females and two mdlésind female teachers focus on discussions and questions
but they are less confidenetm mal e t eachers when they answer que

grade 11 male student from this school preferred
with all, answers all guest i onsraithouyh goainfeetwre, s st ud
he doesndét encourage much discussion or answers a

A male teacher teaches grade 12 Wehavereverylong i n a

curriculum that must beompleted,and it is difficult to spend time on more discussions or group
cooperative learning or even perform many laboratory activities. We need to balance between theory and

lab and sometimes you find students get bored from lectures. Our colleague female wmitar®re

time on discussion and answering studentsd quest
compensate and give extra classeso.

Some of the above opinions are in agreement with our findings, for example we found that most
interviewees agreed on female teachersd preference of
respect and also the better confidence, knowledge and less practical delivery skills.

Conclusions

The findings from this study cannot provide a robust evidence of better teaching style of
either gender, but the data indicate general common features of each of them. For example, the female

teachersd styl e is c¢har aconsmorezretivatidnynd menaction githe st i o r
student s. Whi | e, mal e teachersé style is more cl
performance inlalbb ased c¢cl asses. Ot her factors play import

include schobpolicy, class environment and availability of resources.
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Int roducti on

Mandarin Chinese is a tone | anguage, which meail
syll able alters its meaning. There are four tones
(rising FO) g, iBdmg FO)f dlalnighgFdhe Exi($tmilng resear (
cochl ear implants (Cbmper ogapetaitdrny ifracdpedah es cCundi s
However, current cochl ear i mpl ant devices have
i nformawhioaoah poses a great chall enge for CI user
(Gal vin, Fu & Nogaki, 2007 ; Tao et al ., 2015) .

Aims of the study

The main purpose of this study was (alb)i Itiot iiensve

of I exical tone and melodic pitch, and (2) to exa
production in Taiwanese adult Cochlear I mplant (C
Met hod
Participants

30 CI recipients and 30 NH adults were included
paired according to sex and educationddlgrds)vefloar Th
Cl participants and9wabkspr2 7NHy rpsar(triacngeantz® st ndepe
indicated that there were no differences between

Tasks Administered
Lexi cal tone recognition task and mel odlilc cont
subjects.

1. Lexi cal tone stimuld.

Computerized Mandarin Tones Discri minaGibohi Test
to recognize four Mandarin tonal patterns. 38 Ma

2. MCI stimuli i

There were 6 distinct melodic pa
(

rns used in
five notes with equal durati on t

tte t
300 ms), and he
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A3 (220 Hz), A4 (440 Hz),e atnlde Ao W8 810 mHat) e wleor e
Therefore, the frequency range of stimuli was fr

Flat Rising Falling-Rising

e A,

Falling ) . .
Falling-Flat Rising-Falling
Resul t
Overall, the curresnubjsecutdsy pienrdfiocramheedd stihganti ftihcea n
tasks (p < 0.08dggni ttiexn cmeér ft@ammance of the CI gr
average, and performance of the NH group was near

MCpberformance was al so significantly better for
group (mean=36.48% correct) .

The correl atrfob. 52efWwasilpmrg!Oll Y 0s3i) g rbieft weamt C( s U
performance i n | enxdi cMdl ttoansek .r ecogni ti on a

For CI subjects, Tone 4 was the easiest one to
one. Tone 2 was more often to be misperceived as
Fi g. 1. Lexical t Fig. 2. MC I

100 g 100
80 80

70 70
60 60
50 50
40 40
30 30
20 20
10 10

Percent correct
Percent correct

B Cl group ® NH group B Cl group H NH group
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Fi gAc&Buracy of eac Fig. 4. Confusion m

by the ClI group

B Tonel H Tone? H Tone3 E Tone4 Tone 1 Tone 2 Tone 3 Tone 4
Responses

—100

66 18.67

Tone 1

=75

23.33 58

Tone 2

-50

Targets
I

16.67

Percent correct
w
(=]

25

Conclusi on

The NH subjects performed significantly better
task and MClusteest . pedudlotr malnce in | exical tone r1 ec
correlated, and this result implies that percept:i
perceptual properties. Thias getagleygpintha-bdafs eawaind @m o
information for counseling potential cochlear i mp
intervention programs as wel |l

64



Papers of Canadian International Conference on Advances in Education, Teaching & Technology 2018
(978-1-98865224-5)

Ref erences

Galvin, J., , FG, Q207Nog&eil odi c Contour I dentifi

Ear and He39r/3 1890.,2 238
Krueger, B. , JosSphje6G,, ARpstenbrz, STrau& Buechn:q
cocphdreae pti impn amd s wlistexst oflromy ele T h

groups in adul't
& Neur ot(odl)o-§ $520.92 9

Tao, D. , Deng, R. , Jiang, Y. , Gal vi n, J ., Fu, Q. ,
Lexical Tone PefSpemtkiionng iCro cMd.rediaa fH endpnl danngt, Us er s
361) -11100 2

65



Papers of Canadian International Conference on Advances in Education, Teaching & Technology 2018
(978-1-98865224-5)

Development and Validation of Printed Instructional Materials (Comics)for Teaching
Kinematics

Mark Jester M. Juanitez

Mindanao State Universit§graduate SchoolGeneral Santos City, Philippines

Abstract

Collaboration, Communication, Critical Thinking and Creativity are the identified competencies
and skills of the 21st Century Learning. Teachers facing 21st Century learners should\er seelland
artistic in communicating ideas without compromising the hidden and evident intelligences of their
students. Since learners are now living in a visual society where majority of them are surrounded by
various visual media, teachers should employ instructional aidésthapleasing to students and that
could elicit their drives to learn and keep their attentions longer. For this reason, this study was
conducted to develop and validate printed instructional materials in a form of comics for teaching
Kinematics using Rearch and Development Design. The content of the material was based from the
leastmastered competencies of the students determined from the results of the condiatsegsraent
test. Validation of the developed material was made by the two groupgseaisee master teachers and
10 nonmaster teachers) using an adapted validation tool which measures the level of acceptability of
the material. Results showed that Master Teachers andMNster Teachers both rated the proposed
comics as Very Highly Accegble and that there is no significant difference in their mean responses in
terms of Accuracy, Clarity, Appeal and Originality of the material.

Keywords: Development, Validation, Comics, Kinematics

Introduction

Pure chalk and talk are not enough teaglgractice in the classroom. Instructional aids must be
integrated to the teaching and learning process to attain such quality learning at a maximum level.
Accordingto Olawale (2013), instructional materials can improve, guide and make the educational
process active and tangible. Arop et al. (2015) recommetititdteachers should use instructional
materials to deliver science concepts to learners. What the students acquire in class depends on the
capability of the teacher to catch their attention ardlsgheir drives by the use of suitable instructional
materials(Nombrefia, 2009). Lupton (2013) asserted for getting back the craft of teaching and provides
pedagogies for encouraging and enabling artistic education. Negrete & Lartigue (2011) consequently
claimed that to impart science concepts effectively, teachers must innovate teaching styles and
educational resources that enliven the drives of the students. In education, a huge portion of all teaching
aids is composed of printed materials like worklmokmodules (Lardizabal, et al. 1996).

Under K-12 Curriculum, particularly in junior high school, Physics is one of the units in science
discussed in a particular grading period. It is considered by many students as the most difficult subject
because oits combined conceptual and computational approach. Gadea (2011) professed that materials
like workbook in theoretical physics could accelerate and enhance students who have basic concepts in
multilinear algebra. Hanaya et al. (2012) claimed that leanwers fluently and smoothly comprehend
the concept in electrical current in physics due to the presence of pictures.

Furthermore, Yulianti et al., (2016) affirmed that graphic materials in science can improve the attitude
and mental feat of the learnefdualrob & Shah (2012) also believed that printed instructional materials

like modules could serve as a channel for developing learner's interest in science.

With all these claims, teachers should innovate to lighten the pressure faced by the students towards the
subject by employing materials that can elicit their drive to learn and apply their higher order thinking
skills.
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The objective of this study was develop and validate comics as a printed instructional material
for teaching Kinematics in Banisil National High School (6.0555° N, 125.1415° E). Specifically, it sought
answers to the following sytiroblems: a) identify the leastastered competencies Kinematics, b)
based on the assessment, what comics may be developed, c¢) identify the mean responses-of the non
master teachegvaluators of the comics in terms of the accuracy of the material, clarity of the material,
appeal to the target user and argity of the comics, d) identify the mean responses of the master
teacherevaluators of the comics in terms of the accuracy of the material, clarity of the material, appeal
to the target user and originality of the comics; and e) identify if therdgsificant difference between
the mean responses of the noaster teachezvaluators and master teaclesaluators in terms of the
acceptability of the comics.

MethOd and Materlals INITIAL J»‘ DEVELOPMENT B VALIDATION }_‘ FINAL
This study utilized Research an i EHeSE e e
Development (R & D) design. Researc REVISIT G7 WRITING OF ExpERT l FINAL FORM
and Development procedure wel| | comeerencis L e e
.. . . IN PHYSICS = SmSerE —i COMICS IN
divided into four stages. Figure 1 (on th | easncuaree | o SEFTRCOS | || ACCERTARETY KINEMATICS
right) shows the research design of tl| | ene
PRODUCTION REVISION OF
StUdy. | eeme comics |
S KINEMATICS FINAL
ASSESSMENT DEVELOPMENT
TO DETERMINE OF COMICS
L
MASTERED
COMPETENCIES
SELECTED
Figure 1. Research Desigr—| #eaomesin
COMICS

In the initial phase, learning competencies in Grade 7 Science were revisited as to what were the topics
and skilk were included in Module 1(Motion in One Dimension)-@ssessment was also administered

to determine the leastastered competencies of the students in the said module, at the same time selected
researches on the fundamentals of comics were done stahis.

The development of printed instructional material (comics) was undertaken in the second phase.
Script writing, crafting the soft copy of the comics with an IT expert and reproduction of hard copies
were made during the development phase. Thenbof the comics was based from the leasstered
topics and skills of the students about Kinematics that was anchored on the learning competencies set by
the Department of Education.

For the validation phase, specifically on expert validation, tephr(@@master teachers and five
(5) master teachers in Science from Division of General Santos City served as content validators. The
developed comics was validated according to its acceptability which involved 4 criteria: accuracy, clarity,
appeal and origality of the material. A fivepoint rubric scale was used in assessing the instructional
material. The researcher personally gave the validation tool (questionnaire) including the developed
comics to the validators. Retrieval of the instrument was mideie3adays as scheduled.

The remarks and recommendations of the panels were the bases of the proponent in the revision
of the material to ensure quality comics. This took place in the revision phase. Final phase commenced
on the final forms of the comiashich was validated and ready for legitimate use.

The instrument used was an adapted and modified validation tool from Nombrefia (2009) in a
form of questionnaire. The tool evaluated the level of acceptability of the comics in terms of accuracy,
clarity, appeal and originality of the comics. Each criterion was composed of five indicators for accuracy,
five indicators for clarity of the material, five indicators for appeal to target user and five indicators for
originality in presentation.
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To determinghe extent of acceptability, agpint scale by Nombrefia (2009) was used in the
study. Numerical points of 4.8R00 is described as very highly acceptable, -3.89 as highly
acceptable, 2.58.49 as moderately acceptable, 12589 as less acceptabded 1.001.49 as least
acceptable.

Results and Discussion

The result of the prassessment test showed that Grade 7 students performed poorly in the
subject matter. Specifically, out of a perfect score of 5 in each topic, students got low scosésniceDi
(x= 2.33), Displacemenixg€ 0.78), SpeedxE 0.80), Velocity x= 1.13), Accelerationxg 1.33) and
Graphical Analysisxz1.10). The overll mean score ofz 1.24 is described as poor performance. These
results imply that Grade 7 students @dow mastery in (a) describing the motion of an object in terms
of distance or displacement, speed or velocity, and acceleration (b) differentiating quantities in terms of
magnitude and direction and (c) interpreting visual representations of the mmbtdbfects such as
motion graphs.This result led to the conclusion that there is really a need to develop printed instructional
materials (Comics)in teaching Kinematics to make the lessons clearer and understandable to the Grade 7
students. This led thesearcher to develop the proposed comics for Kinematics (see Appendix A).

Table 1
Evaluation of NorMaster Teacher Evaluators on the Proposed Comics in Kinematics

I. ACCURACY OF THE MATERIAL Description

1. The topics are well-arranged to provide clear sequence of understanding. 500 Very Highly Acceptable
2. The comics provide sufficient repetition of leamning through example and 4.60 Very Highly Acceptable
illustrations to easily understand the concept.

3. The comics are appropriate to the age, maturity, experience of the user. 440  Highly Acceptable

4 The ideas and concepts are well-expressed in the comics. 480 Very Highly Acceptable
5. The comics relate to the present leaming on the different contents in 480 Very Highly Acceptable
Physics.

MEAN 4,72  Very Highly Acceptable
Il. CLARITY OF THE MATERIAL
1. The concept of the comics are clear and easy to understand. 480  Very Highly Acceptable
2. The comics have adequate margins, legible typeface and comfortable type 460 Very Highly Acceptable
size.

3. The size of prints for every box is readable and can easily be recognized. 480 Very Highly Acceptable
4. The layouts and graphics in the comics are attractive. 460  Very Highly Acceptable
5. The dialogues in the comics are easy to understand. 4 80  Very Highly Acceptable
MEAN 4.72 Very Highly Acceptable
1. The fitles used in the comics capture the interest of the user. 4.00 V Highly Acceptable
2. The comics are presented at a pace that allows for reflection and review. 480  Very Highly Acceptable
3. The comics stimulate the user to have interest in Physics. 480 Very Highly Acceptable
4. The comics are worth the fime, effort and expense. 480 Very Highly Acceptable

5. The comics enable the user to develop hisfher crtical thinking and problem- 470  Very Highly Accepiable
solving skills.

MEAN 4.62 Very Highly Acceptable
IV. ORIGINALITY OF THE MATERIAL
1. The design and appearance of the comics are exceptionally different from  4.40  Highly Acceptable
other graphic illustration.

2. The comics serve as a new basic model in teaching and learning Physics. 470 Very Highly Acceptable
3. The material stands out because it was not copied from the work of others. 460  Very Highly Acceptable
4 It is a work created with a unigue style and substance. 470 Very Highly Acceptable
5. The older ideas were put together in new ways. 480 Very Highly Acceptable
MEAN 4.64 Very Highly Acceptable
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Table 1 above shows the result of the validation from the first group of experts consisting of 10
nonrmaster teachers from different public schools in General Santos City. As evaluated byrtiasteon
teachers, the proposed comics is Very Highly Accdetabterms of its Accuracyxg 4.72). The topics
are well arranged Xz 5.00), have sufficient examples and illustratios 4.60) and are appropriate to
the age of the studentef4.40). The ideas in the comics are welpressedxg 4.80) and & related to
the different concepts in Physices4.80). With regards to the clarity of the comics, the-master
teachers found it to be Very Highly Acceptabke @.72). The concepts are clear and understandable
(x=4.80), very readable 4.80), atractive k= 4.60) and dialogues are highly comprehensittd 80).

The student appeal of the comics is also Very High4.62). The title itself is interesting£4.00), the
pacing of the topics allows for reflection and review @.80) and can ishulate interest of students in
Physics ¥=4.80). Moreover, the comics help develops critical thinking and prebtévng skills of the
studentsX=4.70). Lastly, the nomaster teachers considered the comics to be Very Highly Acceptable
in its originalty (x= 4.64). The design of the comics is different from othergl 40), it was not copied
from the work of otherxz 4.60), its substance and style are unig@et(70), and ideas were put in
innovative waysx=4.80). To summarize, the nonaster tachers evaluated as Very Highly Acceptable
the proposed comics.

Table 2 shows the result of the validation from the second group of experts consisting of 5 master
teachers from different public schools in General Santos City.

Table 2
Evaluation of Masdr TeacheEvaluators on the Proposed Comics in Kinematics
I. ACCURACY OF THE MATERIAL Mean Description
1. The topics are well-arranged to provide clear sequence of understanding. 460 Very Highly Acceptable

2. The comics provide sufficient repetition of learning through example and 480  Very Highly Acceptable
illustrations to easily understand the concept.

3. The comics are appropriate to the age, maturity, experience of the user. 440  Highly Acceptable
4.The ideas and concepts are well-expressed in the comics. 500  Very Highly Acceptable
5.The comics relate to the present leaming on the different contents in 500  Very Highly Acceptable
Physics.

MEAN 4.76  Very Highly Acceptable

Il. CLARITY OF THE MATERIAL

1. The concept of the comics are clear and easy to understand. 4 80 Very Highly Acceptable
2. The comics have adequate margins, legible typeface and comfortable type 460 Very Highly Acceptable
size.

3. The size of prinis for every box is readable and can easily be recognized. 4.40 Highly Acceptable

4. The layouts and graphics in the comics are attractive. 480  Very Highly Acceptable

5_The dialogues in the comics are easy to understand. 480 Wery Highly Acceptable
MEAN 4.68 Very Highly Acceptable

lll. APPEAL TO THE TARGET USER

1. The fitles used in the comics capiure the interest of the user. 4.80 Highly Acceptable

2. The comics are presented at a pace that allows for reflection and review. 440  Highly Acceptable

3. The comics stimulate the user to have interest in Physics. 480  Wery Highly Acceptable

4. The comics are worth the time, effort and expense. 4 80 Very Highly Acceptable

5. The comics enable the user to develop hisfher crifical thinking and problem- 430  Very Highly Acceptable
solving skills.

MEAN 4.72 Very Highly Acceptable
IV. ORIGINALITY OF THE MATERIAL
1. The design and appearance of the comics are exceptionally different from 4 60 Highly Acceptable
other graphic illustration.

2. The comics serve as a new basic model in teaching and learning Physics. 430  Very Highly Acceptable
3. The material stands out because it was not copied from the work of others. 480  Wery Highly Acceptable
4. Itis a work created with a unigue style and substance. 480  Very Highly Acceptable
5. The older ideas were put together in new ways. 430  Very Highly Acceptable
MEAN 4,76  Very Highly Acceptable
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The results on Table 2 show that the Master Teachers gave similar evaluation aseshon
Teachers on the acceptability of the proposed comics in Kinematics. The Master Teachatechiz®
Very Highly Acceptable the accuracy of the materka 4.76), its clarity X=4.68), appeal to the target
user &=4.72), and the originality of the materia&@.76). Thus, these results indicate that master teachers
and nonmaster teachers aved unanimity on their evaluation of the comics.

The result of the-test in Table 3 showed that namaster teachers and master teachers did not
differ significantly on their evaluation of comics in Kinematics. Specifically, they did not differ on their
evaluation of accuracy of the comics (t=0.317, p=0.756), clarity (t=0.271, p=0.791), appeal of comics to
the target user (t=0.475, p=0.643), and originality of the comics (t=0.694, p=0.500). This is based on their
p-values which are greater than 0.05. sThieans both master teachers and-master teachers are
similar on their evaluation that the proposed comics on Kinematics is accurate, clear, have strong appeal
to student users and shows originality in content. These results, therefore, indicate firaptsed
comics is suitable for instruction in Physics class particularly on the area of Kinematics. The results of
the ttests, therefore, led to the acceptance of the null hypothesis that there is no significant difference in
the mean responses of masteachers and nanaster teachers on the acceptability of the comics in
Kinematics.

Table 3
Difference in the Responses of Master Teachers aneMter Teachers on the
Acceptability of the Comics

Indicators of

Acceptability t-value p-value
Accuracy
Naster Teachers 476 0317 0. 756 no significant
Non-NMaster Teachers 4. 72 difference
Clarity
Nasfer Teachers 4 68 0271 0.791 no significant
Non-Master Teachers 472 difference

Appeal to the User

Naster Teachers 4. 72 0475 06432 no significant

MNon-NMaster Teachers 4 62 difference

Originality

Naster Teachers 476 0694 0. 500 no significant

MNon-NMaster Teachers 4. .64 difference
Conclusions

The leastmastered competencies in I€matics are: describing motion of an object in terms of
distance or displacement, speed or velocity, and acceleration; differentiating quantities in terms of
magnitude and direction; and interpreting visual representation of the motion of the objecss such
motion graphs. The developed comics in Kinematics rated as Very Highly Acceptable can be used in
teaching Grade 7 students (See Appendix A).-Niaister Teachers perceived the comics in Kinematics
to be Very Highly Acceptable. Master Teachers also eteduthe comics in Kinematics to be Very
Highly Acceptable. Master Teachers and MNéaster Teachers are similar on their evaluation that the
comics in Kinematics have Very High Acceptability in terms of its accuracy, clarity, appeal and
originality.
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Appendix A Comics (Left Right)

Aut hor:deindges ae already adjusted to 300 dg
But it may be blurry in this page because of too much
resizing(the entire comics is 43 pages yet thaimum
pagesas requireds only 7). Please let me know if you nee
actual sizess your referencgo | canemail it to you.
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