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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 of Community 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 of ages 0-5 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 cognitive and 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 students 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 this introductory 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 discussed.  The 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 touch-screen technology ownership for personal reasons, including tablets and 

smartphones, has led to an increase in the use of technology for all ages in most developed countries, even 

including the use of touch-screen technology with babies and very young children (Blackwell, Lauricellla, 

& Wartella, 2016; OôConnor & Fotakopoulo, 2016).  Recent research indicates that more than half of early 

childhood classrooms utilize tablets in the United States, therefore it is important to understand how these 

devices are used for learning and socialization (Blackwell, Lauricellla, & Wartella, 2016). While the 

benefits of technology in higher levels of education have been touted throughout research, technology use 

of ages 0-5 has not been as widely accepted. Further, the research field specific to the use of educational 

technology with young children is still emerging (Sundqvist & Nilsson, 2016). This article will seek to 

utilize the narrative literature review approach to explore and evaluate the current trends and uses of 

technology in early childhood education on an international level. 

 

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 cognitive and 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 students 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 
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this introductory 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 discussed. The intent of this literature review is to prepare the 

researcher for a more in-depth qualitative phenomenological study in the field. Therefore, the 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. 

 

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 review has a 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 to aid in preparing the researcher for a future qualitative phenomenological 

study, I will also take this opportunity to identify the researcher in order for readers to understand the intent 

of this study.  To begin with, professionally I am a professor of educational technology and psychology, 

therefore, I enjoy learning about learning as well as exploring the impact of technology in the field of 

learning. In the past, I have conducted research and worked with elementary and secondary age students, 

but have yet to venture into the world of early childhood education. However, in addition to my professional 

role, I also am a mother of two sons, ages 1 and 2. Therefore, I am invested in this subject matter 

simultaneously as a professional and as a parent.  It is my intent 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 of balance, protection, 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 that ñearly childhood settings are characterized by the use of play-

based learning and the assessment of childrenôs play by teachers to promote further learningò (p. 158). 

However, children in the modern era are now exposed to a variety of technologies, including TV, 

computers, toys, tablets, and smartphones, on 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, 2009).  Additionally, Arnottôs (2016) research explored the use of 

technology in two preschool settings in Scotland. Her findings revealed that ñchildren played in clusters, 

exhibiting a multitude of social behaviors and interactions and varied degrees of social participation, and 

assumed various social status roles and technological positionsò (Arnott, 2016, p. 271). 

Further, Alade, Lauricella, Beaudoin-Ryan, and Wartella (2016) argued that ñearly exposure to 

STEM-related (science, technology, engineering, and mathematics) concepts is critical to later academic 

achievementò (p. 433).  They posited that because American children in the United States continue to fall 

behind their peers internationally in both math and science, more efforts should be geared towards educating 

children in the STEM fields at an earlier age, such as utilizing technology in the classroom.  

Blackwell, Lauricellla, and Wartella (2016) explained that ñfor students, their individual needs, 

interests, prior knowledge and sociocultural background can influence how teachers design lessons, 
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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 self-efficacy, attitudes towards 

technology, and general pedagogical beliefs can 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 ñlittle is known about how children learn to use technologies through playò (p. 158), a vital 

component of early childhood learning. In order to address this problem, they developed the Digital Play 

Framework as an assessment tool that can help to develop new ideas regarding childrenôs digital play 

opportunities and to help educators understand how children learn to use technologies through play.  The 

Digital Play Framework integrates Huttôs (1971) categorization of epistemic and ludic play into Vygotskyôs 

(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 a tool as well as to provide a series of baseline indicators for children learning to use technologies through 

play: object of activity, behaviors, indicators, and description. Moreover, the Digital Play Framework 

ñunderstands childrenôs learning to use technologies as tools associated with two forms of play as their 

object of activity.  In the first form of play, childrenôs activity is oriented towards working out or exploring 

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 waysò (p. 169). 

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 ñparents need to be mindful about the risks of displacing or replacing essential developmental 

experiences in the early years due to overuse of technology. Limits on media use for children 19 monthséto 

5 years can provide adequate time for young children to play and be physically active, to spend time indoors 

and outdoors, to have social time with friends, to enjoy one-to-one time with siblings and parents, and for 

family time without screen interruptionsò (Donohue & Schomburg, 2017, p. 75).  

Further, Rosen and Jaruszewicz (2009) explained that emerging technologies are developing at a 

ñdizzying paceò and present ña moving targetò for early childhood teachers who ñcontinue to be challenged 

by the task of imagining digital possibilities that align with young childrenôs unique natures, interests, and 

emerging capabilities, while at the same time protecting their vulnerabilities and privacyò (p. 163).  

 Moreover, although Alade, et al.ôs (2016) study provided evidence that preschool age learners can 

learn from interactive gaming experiences on a touchscreen device, 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, their research 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 the home and 

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 should be as well. Edwardôs et al., (2017) posited that ñtechnology 

use is characterized by different imperatives in each setting so that thinking about digital differences may 

be more productive than continuing to focus on the concept of disconnectò (p. 1). 

Discussion 

The following section will include a brief discussion of important thoughts as well as empirical 

research to consider when implementing technology in formal learning settings as well young childrenôs 

use of technology in the home. As Edwardôs et al., (2017) explained ñelements of setting associated with 

technology use suggested that activity, time, place and role influenced how and why technologies were 

used in the home and [formal learning environment], including decision making around childrenôs access 

to technologies, how long technologies would be used for and the purpose of using a given technologyò (p. 

6). 

Technology in Formal Learning Settings 

Blackwell, Lauricellla, and Wartellaôs (2016) study concluded that teacher-level factors, expressly 

a teacherôs positive attitude towards technology, are most influential in how technology is used in the early 

childhood education classroom.  In addition to the teacherôs attitude toward technology is also the teacherôs 

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 

underprepared in utilizing technology in the early childhood education classroom (Sundqvist & Nilsson, 

2016).  Therefore, in addition to assessing the uses of technology with young children, preschools also need 

to understand the importance of training and professional development 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 support on-going educator 

professional development and specifically preparing early childhood educators to incorporate learner-

centered practices in their approaches to technology integration in the classroom.  

In addition to the teacherôs comfort with technology, is the importance of evaluating the 

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 ité 

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 use of technology among children ages 0-3 in the home in the United 

Kingdom, OôConnor and Fotakopouloôs (2016) research indicates that the use of technology is on the rise, 

while parents still express concern about both the quantity and quality of use. Interestingly, technology is 

often used beyond learning means in the home with children ages 0-3.  Indeed, parents often chose to utilize 

technology, such as tables and smartphones for communication with family (OôConnor & Fotakopoulo, 

2016). 
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Alade, et al.ôs (2016) study concluded that ñinteractivity is most helpful to young children when 

the learning context very closely mirrors the real-world settingé[therefore, it is best] to strategize by 

focusing their interactive efforts on skills and topics that have very similar 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 

or goals for learningò (p. 439). 

Further, the American Association of Pediatrics recommends that parents ñcreate a family media 

plan that includes tech-free zones and times, including no media use during meals and one hour before 

bedtimeò (Donohue & Schomburg, 2017, p. 75). Moreover, the 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 assess the content quality, 

context, and ability for the specific technology to enhance relationships (Donohue & Schomburg, 2017). 

Conclusions and Future Research 

 As Donohue and Schomburg (2017) stated, ñitôs clear that we still have much to learn about the 

impact of technology on whole child development.  Fortunately, one of the key findings in the reports is 

that the majority of childrenôs use of technology or media includes imagining, playing, wondering, creating, 

and reflecting.  This bolsters the notion that technology and media-when appropriately used-can improve 

childrenôs readiness for school and enhance their social and emotional developmentò (p. 75). 

At the conclusion of this literature review, the researcher intends to explore this topic in the field 

through a qualitative phenomenological study, similar to Arnottôs (2016) study. The intent of this study will 

be to observe children ages 3 through 5 in a formal preschool setting as well as conduct semi-formal 

interviews with preschool teachers to evaluate their understanding 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 to conduct semi-formal 

interviews as well as distribute a formal survey to parents in order to gage the role of technology in the 

home, similar to the OôConnor and Fotakopouloôs (2016) study.  The findings from this narrative review 

have helped to guide the researcher in this direction. 
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Trial of an E-Health Observation System Employing Student Self-Checks 

Masahiro Nagai1, Noriyuki Matsunami2, Hisashi Hatakeyama3, Yoshiya Morimoto4, Hajime 

Sato5 

1University Education Center, Tokyo Metropolitan University 

2Faculty of Education, Teikyo University 

3Library and Academic Information Center, Tokyo Metropolitan University 

4&5NDI Solutions 

Abstract:  

Guidance for living, which looks at such problems as moral or ethical issues and pro- or antisocial behavior 

(bullying, etc.), is seen as a meaningful and worthwhile endeavor in education in Japan. However, 

attempting to provide this guidance places a heavy burden on teachers, 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 an e-health observation system that can quickly, easily read and 

share information on studentsô psychological and physical health with their teachers, allowing teachers to 

use this information in providing living guidance. This paper presents the results of a questionnaire survey 

after the trial of the system, which revealed that students thought the e-health observation was superior to 

face-to-face educational counseling in case of shy students. Moreover, it was presumed that 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  

In Japanese schools, emphasis is placed on guiding students on ñliving morally.ò This ñguidance for livingò 

is seen as a functional concept as important as the learning instruction (Yamamoto, et al., 2014). For 

example, while serving as a junior high school mathematics teacher several decades ago, I also filled the 

roles of badminton coach, nurse, counselor, police, parent, and so on. As you can clearly see, Japan 

emphasizes 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 physically and mentally and are unable to help their students, 

who may be troubled or in bad health, to the level entailed by the ñguidance for livingò concept. As a result, 

many schools conduct health observations (Ministry of Education, 2009) and use life-records (diaries) to 

understand the emotional and physical condition of each student. These measures have, to some degree, 

helped teachers to understand and grasp studentsô health, psychological stress, and troubles. However, 

because these instruments are completed by hand on paper, the information gained by them cannot be shared 

with teachers easily or disseminated quickly enough to be effective. 

 

Related Research 

Reflecting the ongoing informatization of school teachersô work, we uncovered the existence of a related 

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 on a self-checking 
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system. That is, teachers do not enter the results of their observations, but instead allow students to enter 

their own replies to question items intended to glean this information. There is also a Studentôs Attitude 

recording system (Suzuki, et al., 2015), which gathers information on the condition of each student during 

lessons based on teachersô observations; in contrast, however, our system places no such burden on the 

teachers. Finally, Taipei schools have a system that includes an e-health management function, from which 

we received beneficial insights (Adachi, 2012). 

 

Objectives 

Based on consideration of the systems mentioned, we propose and test an e-health observation system that 

can gather and display information on studentsô physical and emotional conditions by having them enter 

their own self-checks into tablet terminals. 

 

Method and Materials 

Development and Usage of the E-Health Observation System 

As suggested, ñhealth observation in this research covers not only physical but also psychological condition. 

The Central Education Council (January 17, 2008) has said that ñhealth observationégrasps the state of 

psychological and physical health.ò We named our system the ñE-Health Observation System.ò 

Configuration of Our System 

The system consists of a logon page, pages for entering 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 systemôs setup and its functioning. Furthermore, we are now reviewing the development of a 

new system, ñTeacher Call,ò wherein students can ask a question and consult AI for an answer in real time. 

 

 
 

 

Studentsô 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. 

Figure 1: E-Health Observation Systemôs Setup and Functioning 

Figure 1: E-Health Observation Systemôs Setup and Functioning 
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Timeline 

The duration of the trial was from December 19, 2017 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 regarding mental 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 with guidance for living. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Self-check of studentsô physical health 

Will you tell me your trouble? 

Study 
Club activity 
Career 
Boyfriend/girlfriend 
School friend 
Parent 
Brother/sister 
Grandfather/grandmother 

Figure 2: Self-check of studentsô psychological health 

Will you tell me your trouble? 

Study 
Club activity 
Career 
Boyfriend/girlfriend 
School friend 
Parent 
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After the trial, we conducted a questionnaire survey regarding the system, where students provided answers 

on a 5-point scale, and another survey using items extracted from the School Life Satisfaction Survey 

(Kawamura, 1999). Data were analyzed using BellCurve for Excel, version 2.15. The full questionnaires 

were as follows. 

Evaluation of Usage of E-Health Observation System 

e1 E-health observation was fun. 

e2 I wanted to do more health observation. 

e3 After e-health observation, I began to check and pay attention to my mental and physical condition. 

e4 E-Health observation is convenient because I can inform the teacher of mental and physical troubles. 

e5 It would be better for teachers to know our mental and physical troubles directly, through counseling, interviews, 

and so on. 

e6 I was relieved to be able to enter my mental and physical troubles using the E-Health Observation System. 

e7 I think e-health observation is useful for students. 

e8 I think e-health observation is useful for teachers. 

e9 E-Health observation is a good approach for students who are not good at talking. 

e10 There was no answer item on the system that exactly fitted my mental and physical troubles, although I wanted 

to enter my condition. 

e11 It was easy to use the E-Health Observation System. 

e12 The E-Health observation system did not work well. 

e13 I sometimes entered my mental and physical troubles without being serious. 

e14 I think it would be good to be able to talk about troubles with AI (artificial intelligence) tools like iPhoneôs Siri 

or Google. 

School Life Satisfaction Survey (Kawamura, 1999) 

s1 I think that I am accepted by my school friends for study, exercise, special skills, and funny talking. 

s2 I think I have presence in my class. 

s3 I have the leadership in my class and club activities. 

s4 I am a central member in the familiar group. 

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

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

s7 I am positively and enthusiastically working on activities in my class. 

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

s9 I am satisfied with my school. 

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

s11 I have sometimes been ignored by classmates. 
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s12 I have sometimes suffered terrible pranks from classmates. 

s13 I have sometimes been alone because I could not join in any group when we were making groups [for group 

work] in my class. 

s14 I am often alone at break times and so on. 

s15 I have sometimes felt anxiety and tension because I worried about other studentsô eyes and behaviors in my 

class or club. 

Results and Discussion 

Studentsô Data Inputted to E-Health Observation System 

The system expresses studentsô mental and physical conditions and troubles for teachers after processing 

their data. Figure 4 and Tables 1 and 2 show the results of the e-health observation; that is, the replies from 

students. The number of students who replied the system was not significantly different between the 10th 

grade and the 11th grade, nor was the average number of inputs per student. 

 

Figure 4: Example of e-health observation results (translated) 

 Dec. 19 Dec. 21 Jan. 11 Jan. 18 Jan. 22 Jan. 26 Jan. 29 Feb. 1 Feb. 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 and class ratios 

 

 

Dec. 19 Dec. 21 Jan. 11 Jan. 18 Jan. 22 Jan. 26 Jan. 29 Feb. 1 Feb. 8 

1A (total) 26 26 30    28 32  

(per person) 2.17 2.89 2.50    1.87 2.91  

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, the 10th-graders highly 

appreciated the E-Health Observation System compared to the 11th graders, as seen in Figure 5, with 
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significant differences (p <.05) shown by t-test for all items on the first questionnaire except e5, e10, e11, 

e13, and e14. 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 11th-graders were not satisfied with school life compared to 10th-graders and had 

difficulty adapting to school. They also may imply that the 11th-graders did not view e-health observation 

as useful. 

Second, one-way analysis of variance (ANOVA) revealed differences within the 10th-grade class on 14 e-

health items (Figure 5) (F (13, 312) = 8.5065, p <.01); multiple comparisons by Bonferroni t-test also 

showed significant differences on e5 and e9, suggesting that among 10th-grade students, shy students in 

particular approve the use of e-health observation rather than face-to-face counseling. 

 

Figure 5: Evaluation of the e-health observation 

 

Figure 6: Results of the satisfaction survey on school life 

 

Thus, taken as a whole, 11th-graders scored low the value of the e-health observation system low compared 

to 10th-graders, perhaps because of their lower satisfaction with and adaptation to school life (Figure 6). 

We will investigate this problem using correlation analysis. First, let us look at the results for 11th-graders. 
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11th-graders e4 e6 e7 e8 s12 

Mental health (number of inputs) -0.2962 -0.2311 -0.3250 -0.2512 0.1915 

Physical health (number of 

inputs) 
-0.1633 -0.1787 -0.1770 0.0379 -0.4650* 

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) 

Table 3 shows that 11th-graders who thought e-health was useful had fewer inputs (e4, e6, e7, e8), and that 

the number of inputs on physical health decreased if they thought they had been bullied (s12). Thus, 

dissatisfaction and maladaptation in school life may interfere with e-health reporting on mental and physical 

problems and degrade the effectiveness of the system. On the other hand, among 10th-graders, as shown in 

Table 4, students who actively participate in school life and feel fulfillment and satisfaction have fewer 

inputs concerning mental and physical problems. This finding seems quite reasonable. It is necessary 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) 
-0.1762 -0.0844 

Total (number of inputs) -0.5572* -0.5510* 

Table 4: Relationship between number of inputs and school life satisfaction (*p <.05) 

Finally, interviews with the school principal and vice-principal 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 system for living guidance. One of their concerns was that, teachers 

cannot cope with and resolve all troubles entered by their students, because the system would also gather 

small ones. Another criticism was that living guidance should be conducted face to face. 

Conclusions 

We developed the e-Health Observation System and conducted a trial in a Japanese high school over two 

months. Students responded to questions about their psychological and physical health condition on tablet 

computers. The results showed that 10th-grade students highly appreciated the e-health observation as a 

whole, and that 10th-graders in particular said it was superior to face-to-face educational counseling in case 

of shy students. However, both satisfaction with the system and school life satisfaction were somewhat 

lower in 11th-grade students, the latter perhaps influencing the former. We need to consider this further in 

the future. Moreover, while school administrators appreciated the system, some 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 scholars, many pre-service 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 screen-based multimedia. This exploratory case study was conducted in a pre-service 

teacher program in visual arts in Hong Kong to measure the effect of 3D modeling software and digital 

fabrication technologies in developing creativity and problem-solving skills. The participants learned 

fundamental design theories, digital and physical crafting skills. Then, they were asked to create a 

functional design for daily life with a 3D prototype using digital technologies and hand-craft skills. The 

results of this study provide evidence for potential advantages in using 3D digital technologies both in 

virtual and physical dimensions. Despite the steep learning curve in learning 3D modeling software for the 

first few lessons, the participantsô level of motivation and engagement increased gradually. The 

participantsô response revealed that an understanding how things are made to work functionally helped 

them develop problem-solving skills and expanded the scope of creativity. The shortcomings such as going 

beyond technical tooling, equipping with sufficient devices and lack of resources for further application 

were addressed. 

 

Keywords: Digital literacy; 3D modeling and 3D printing; Visual arts education; Pre-service teacher 

education 

 

Introduction  

New technology has always made an impact on education to at least some extent (Cuban, 1986). Design 

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 accommodate the technological changes. Digital fabrication technologies, 

which are also known as rapid prototyping (RP), include computer-aided design (CAD) software as well as 

computer aided manufacturing (CAM) hardware like 3D printers, laser cutters, and computer 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 an individual 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., 2017; Peppler & Bender, 2013). 

Studio art and design education are deeply rooted in a ñlearning through makingò constructionism approach. 

(Bilkstein 2013; Eisenberg & Buechley 2008; Harel & Papert,1991; Papert, 1980). The process of creating 

a prototype is an integral part of design education, especially at the tertiary and 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 the study of form and can help students develop spatial 

recognition abilities within and beyond design education (Huang & 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 visualization of 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 

model to investigate and fix problems.  

To some extent, these new digital fabrication technologies can also be applied in Kï12 design education. 

However, more refined and detailed instructions need to be considered in order to integrate professional 

and university design practices into Kï12 classrooms. Design education in Kï12 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 Technology (ICT), Design and Technology(D&T), 

Science Technology Engineering and Mathematics (STEM), and Visual Arts (Siu, 1999; Siu, 2008). 

Thus, unlike design curricula at the university level, Kï12 design curriculum and content vary immensely 

between schools depending 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 

novel means 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, the curriculum guide emphasizes the impacts of 

technology on the conception of art, in terms of fabrication methods, media, and other socio-cultural issues, 

which it addresses as part of art appreciation and criticism in context. However, the most common 

technologies to have been adopted in design-related subjects in Hong Kong are Web 2.0 technologies, along 

with basic 2D graphic software and video-editing tools (Siu, 2008). Very few schools employ 3D CAD 

technologies and there is lack of empirical research on effective ways to integrate digital fabrication 

technologies into existing curricula in Kï12 design education.  

Therefore, this research aims to investigate how creative processes using digital fabrication technologies 

can benefit design education, particularly in the context of a pre-service visual art teacher program in Hong 

Kong. By implementing new curricula with RP technologies in a 3D-design course for pre-service teacher 

students, this pilot study attempts to identify changes in learning outcomes, along with 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. What benefits can pre-service 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 Kï12 settings, and what do pre-service teachers need to prepare for their future 

implementation? 

3. What are the most efficient pedagogical approaches for integrating new digital technologies into 

traditional instruction-based design education for pre-service 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 duration 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 

learning outcomes were measured by participantsô portfolios, including research data, 2D and 3D sketches, 

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 pre-service teacher education program in Hong Kong. During the first class of a compulsory 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 compulsory 3D product design course called ñDesign for 

Livingò was selected for this study. The course consists of three-hour classes 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 assignment guidelines, 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 on theory-based 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 construction or use of hybrid methods were also encouraged. A 

summary of the syllabus, including briefs for in-class activities and the final project guidelines, is listed in 

table 1. 

Although digital fabrication technologies may affect different phases of course projects, this research 

mainly focused on the documentation of the 3D modeling and fabrication process in order to focus on the 

effect of hands-on practices in developing design thinking and visualization processes. 3D printers and laser 

cutters were used for creating 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 a five-point Likert-type scale was distributed to 

participants to identify variables that affected their implementation of digital fabrication technologies. The 

survey also included open-ended questions to identify course strengths, and weaknesses as well as student 

suggestions for improvement. Additionally, the university-wide general teaching evaluation results were 

reviewed. Participants were informed that the surveys were anonymous and would not affect their course 

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 design methods and another group who learned 

only conventional handmaking studio methods was not possible. However, the learning outcomes from the 

previous yearôs class, before the course outline was revised, were compared with results from the pilot study 

group in order to identify differences. 

 

Table 1. Summary of the Design For Living course syllabus. 

Assessment 

Criteria  

Assignment Tasks Learning Areas  Grade 

Weight 

Process 

Portfolio  
¶ Collect documentation to illustrate a substantial design process 

undertaken, and other development possibilities for the 

concept(s). (20%) 

¶ Complete and document in-class assignments. (20%) 

¶ Design history  

¶ Design thinking 

¶ Design visualization 

& prototyping  

40% 
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Final Project Present one piece/set of a product model based on the given topic 

and design brief, that demonstrates clear design concepts and 

shows appropriate execution of materials and production 

techniques. (40%) 

Presentation of ideas  

Design visualization & 

prototyping  

40% 

Teaching 

Activity Plan  

A teaching/activities plan (for 2ï3 lessons) to enable students to 

understand the functional, aesthetic, and creative aspects of product 

design. 

Develop teaching 

contents and pedagogies  

10% 

Essay An introduction (500ï600 words) to product design, elaborating 

on its significance in support of background ideas and design 

concepts. 

Design criticism and 

reflection  

10% 

 

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). Over 13 weeks, students completed two mini-projects 

(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.  

Project 1 and 2 each accounted for 20% of a studentôs total grade and were designed to provide an 

opportunity for students to re-think 2D and 3D spatial relationships and how they relate to each other, as 

well as to articulate what it means to make things ñfunctional.ò Students were asked to make a functional 

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 object; (2) 3D 

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 digital drawing/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 how to use 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, hand-held rotary tools, a Styrofoam cutter, etc., in 

case students wanted to use hand-making methods to create their prototypes.  

Despite studentsô initial reluctance to use digital modeling and fabrication methods for the first several 

weeks, studentsô final motivation to learn digital fabrication technology turned out to be high: more than 

80 percent of students chose to use laser-cutting or 3D printing to produce their prototype for the final 

project. Since most students already had foundational skills in 2D graphics software such as Photoshop and 

Illustrator from prerequisite courses, although the competency level varied, most of them were able to 

comfortably learn to use 2D CAD drawing with Illustrator and Inkscape software to sketch ideas and virtual 

models. However, preparing a file 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 modeling, Tinkercad 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 first-attempt designs had technical errors. These technical problems 

included structures that require excessive supports, were not water-tight, or were too thin to print. Due to 

the limited time and student-teacher 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 design was 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 3D mock-ups stages to share problem-solving 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. Students found that illustrating 

ideas using various visual means, from hand sketches, to CAD drawings, to 3D-rendered models, were 

effective. Instead of using a solely instruction-based approach, student-led discussion was encouraged, and 

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

In sum, the produced artifacts, self-reported design processes, and class observations all showed 

outstanding student progress as compared to students from the previous year who only used traditional 

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 well as student improvements in sophistication in presenting ideas and 

higher student motivation to experiment through trial-and-error processes. The findings aligns with the 

benefits of maker-centered education addressed in the literature (Halverson & Sheridan, 2014; Greenhalgh, 

2016; Martin, 2015). 

The student survey and the university-wide 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 very useful for their teaching practice. However, suggestions for improvements revealed a considerable 

number of suggested reforms to improve the learning environment and applied pedagogies. Studentsô 

responses revealed that more accessible facilities are needed and 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 applicability of the course 
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contents in Kï12 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 technologies into a pre-

service design education course and attempted to identify benefits and shortcomings. Overall, there was a 

notable improvement in studentsô learning outcomes and evaluations of the course content as compared to 

students who took a more traditional version 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 student-led projects and peer critiques. 

However, despite these benefits, the survey results showed that the curriculum needs further revision to 

provide more in-depth skill learning sessions for students to become competent in the new technologies, 

and to reflect the reality of Kï12 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. 

Studentsô prior experiences in modeling using hand construction methods and digital fabrication 

technologies varied widely. Also, because the given assignment guidelines were semi-open to allow 

students to choose their own topics, criteria for assessing the creative outcomes were subjective, although 

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 flexible in-depth 

curricula which accurately reflect the availability of equipment and teachers in Kï12 environments. 

Additionally, the potential to use design education as a cross-disciplinary subject and to apply project-based 

and student-centered learning approaches (Clapp et al, 2016; Hafeli et al. 2005) in design education across 

different topics should be further investigated.  
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Abstract 

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

This is due to the fact that critical thinking is disciplined, self-directed thinking (Richard Paul, 1990). 

This article discusses the possibility of critical thinking skillsô formation in the early childhood according 

to educational basic principles: environmental friendliness, safety, expediency. We associate this 

possibility with the research of fairy tales. We assume that children form the skills of critical thinking 

while asking questions about fairy talesô plots, charactersô behavior, causes of events, answering 

questions. Indeed, children like to reason, ask questions and answer them. However, we have faced two 

problems during the experiment: the improvement of kindergarten teachersô critical thinking skills and 

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 preserving their 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 cultural 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 Russian folktale ñMorozkoò in its original and edited forms. 

 

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

Introduction 

 

 In 2016, we started working with nursery teachers of two kindergartens (total 36 people) on using 

elements of fairy tale therapy to create a collaborative environment among 3-5 years old children, as well 

as correcting their aggressive behavior. In the course of the experimental work, we have planned to train 

the nursery teachers to make a selection of folk tales, author's tales or independently compound fairy tales 

depending on the tasks of regulating relations between children or children and the nursery teachers. The 

experimental and control groups were determined. We began to conduct training in the experimental 

group, which essence was to teach nursery teachers the following types of work with a fairy tale: 

 1) expressive story or a fairy tale reading;  

2) writing a fairy tale in a sandbox;  

3) fingered shadow and puppet show;  

4) staging a fairy tale involving children. 

However, in the process of trainings, we have faced with the fact that nursery teachers find it difficult 

to recall the right tale, to find the right strategy for working with a tale, and it is almost impossible to 

compound own fairy tale. We came to the conclusion that it is necessary to work with nursery teachers 

on development of critical thinking skills for the successful implementation of the experiment. Our 

conclusion was based on the idea that in order to adequately assess the situations of communication with 

children, their emotions, judgments, actions and choose or compound fairy tales according to the problem, 

nursery teachers need skills of self-reflection, reflection on children, mind discipline, the ability to 

perceive the ideas of children. Thus, we have identified the need to work on the skills of critical thinking 
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of nursery teachers, since we believe that the nursery teachers who have a critical thinking culture in 

context of natural, ease and simultaneous interaction with children, create favorable conditions for the 

natural development of critical thinking skills of children, because it is known that children learn by 

imitation. 

  

Method and materials 

 

 Following Richard Paul, by ñcritical thinkingò we mean: ñCritical thinking is disciplined, self-

directed thinking, which exemplifies the perfections of thinking, appropriate to a particular mode or 

domain of thought. It comes in two forms. If disciplined to serve the interests of a particular individual 

or group, to be the exclusion of other relevant persons and groups, it is a sophistic or weak sense. Critical 

thinking if disciplined to take into account the interests of diverse persons or groups; it is fair-minded or 

strong sense critical thinkingò [1, p.4]. This definition enables us to distinguish the signs of strong critical 

thinking: disciplined directional thinking, which takes into account the interests of different people and 

groups. In fact, it is about the intention and ability of objective perception, integration and systematization 

of information coming from different sources, in particular, people. Such phenomenon is possible if the 

subjects are united by interest on the topic, object and subject of communication.  

The communication as any activity has an aim, which is manifested through the interlocutors' 

questions to each other. In his book ñCritical Thinking: What Every Person to Survive in a Rapidly 

Changing Worldò Richard Paul calls the so-called questions of Socrates, one of the founders of rhetoric 

and a great master of discussion, as one of the methods of forming critical thinking. Richard Paul believes 

that ñSocratic discussion allows students to develop and evaluate their thinking in comparison to that of 

other students. Since inevitably students respond to Socratic questions within their own points of view, 

the discussion inevitably becomes multi-dimensionalò and results in the following taxonomy of Socratic 

questions: ñ ... questions of clarification, questions that probe assumptions, questions that probe reasons 

and evidence, questions about viewpoints or perspectives, questions that probe implications and 

consequences, and questions about the questionò [1, p.10]. It is known that there is a system of questions 

used in school practice along with the Socratic questions. In the article of the Russian scientist, teacher 

Zagashev I.O, it is described the experience of forming critical thinking in one of the Russian schools 

with the help of a system of questions developing the thinking skills of pupils on B. Bloomôs taxonomy, 

as he called ñBloom Camomileò.  

This technique is a flower with six different colored petals, which comprise questions. The scientist 

discovered the following problem in the course of working on the questions: ñ... we were disappointed: 

it was often difficult to clearly and unambiguously determine which type this or that question belongs to 

according to B. Bloomôs taxonomyò [2]. As a result, the shape of the chamomile was preserved, and the 

questions were borrowed ñ... from the speech of the American colleagues James and Carol Beersò [2]. 

We have decided to use these questions to conduct classes with kindergarten nursery teachers on the 

formation of critical thinking, since the questions from ñBloom Camomileò are focused on the learning 

process: simple questions (enable to reveal knowledge of factual material, knowledge of the text, etc.); 

clarifying questions (enable to clarify the course of thoughts of the interlocutor, correctly understand the 

ideas); interpretative questions are aimed at clarifying cause-effect relationship; creative questions are 

related to the assumptions such as how events would develop under different conditions; evaluation 

questions are aimed at elucidating the criteria, grounds for evaluative judgments of the interlocutor; 

practical questions are connected with clarifying the applied (practical) value of knowledge. 

Therefore, one of the methodological foundations of the formation and development of critical 

thinking skills among kindergarten nursery teachers was the system of questions from ñBloom 

Camomileò technique. Next, we analyzed the text of ñMorozkoò folk tale (1857) as the material [3, p.113-

115]. It should be noted that there are two versions of ñMorozkoò in Afanasyevôs collection of fairy tales. 

We will consider a more complete version. At the beginning of the tale, the relationship between the main 
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characters is described: the old man, the old woman, a daughter of the old man, two daughters of the old 

woman. The old woman does not like the old man's daughter, since she is her stepdaughter. The old 

woman is strict with her, she forces her to work hard, moreover she does not praise her for well-done job. 

However, she loves her own daughters, cares of them, gives them opportunity to rest, praises for their 

job. The old man is afraid of the old woman, because he is physically weak. Such situation is described 

at the beginning of the fairy tale. Then the following events happen. The old woman decided to marry her 

stepdaughter. The old man agreed until he found out that the old woman wanted to give his daughter in 

marriage with Morozko. Morozko means ñfrostò. In fact, the old woman sent her stepdaughter to certain 

death. Early in the frosty morning, the old man drove his daughter into the forest and left her there. He 

did everything as the old woman required. He only said to his daughter: ñBe soft with Morozkoò. In other 

words, he advised his daughter to show meekness.  

And this is a very important element of the fairy tale. The fairy tale was written by Afanasyev in 

1875 at the pre-revolutionary period of tsarist Russia, when the values of Orthodox Christianity were 

observed throughout the country. Meekness is one of the Christian virtues. When Morozko came and 

froze the girl, she behaved meekly and politely answered all his questions. As a result, Morozko took pity, 

warmed and gave her expensive gifts, horses and sleighs, and the old man's daughter returned to the house 

as a rich and beautiful bride, and then married a good man. What happened to the old woman and her 

daughters? Seeing that her stepdaughter alive and became even rich, the old woman told the old man to 

take her daughters into the forest. The old man took them silently and said nothing. Girls as usual got 

angry with each other, and when Morozko appeared, they behaved rudely with him, being impatient with 

the cold. In the end, they were frozen up. Next morning the sleigh brought two frozen bodies to the old 

woman. This is the storyline of the fairy tale. 

The nursery teachers were suggested to ask questions to each other based on ñBloom Camomilesò 

questions to help better understand the meaning of the fairy tale. As a result, it was found that the 

interpretative, creative and practical questions were compiled by the participants of the training relatively 

easy, and simple, precise, evaluation questions were the same. The questions on ñMorozkoò compound 

by the listeners ï the kindergarten nursery teachers are presented in the Table 1 below. 

 

Table 1. Questions to ñMorozkoò fairy tale 

 

No. 
çBloom Camomileè question 

type 
Question 

Total number of 

listenersô answers 

1 Simple questions Who wrote the fairy tale? (in fact, the 

question is incorrect, because itôs a 

folk tale) 

What ñMorozkoò fairy tale is about? 

Who is the main character of the fairy 

tale? 

(despite the simple questions, it is not 

easy to answer them) 

3 

2 Clarifying questions  Did I understand correctly that it was 

a fierce winter? Did I understand 

correctly that the stepmother did not 

like her stepdaughter? Did I 

understand correctly that the old man 

voluntarily took his daughter to the 

forest? Did I understand correctly that 

the old woman also sent her daughters 

to the forest? 

4 
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3 Interpretative questions Why is fairy tale called Morozko? 

Why did the stepmother not love the 

stepdaughter? Why did the old man 

left his daughter in the forest? Why 

did the girls not live happy together? 

Why did Morozko freeze the 

daughters of the old woman? 

5 

4 Creative questions What would have happened if the old 

man did not take his daughter to the 

forest? What would have happened if 

the girl's mother was alive? Would she 

be meek? What would have happened 

to the girls if they did not meet 

Morozko? What would have 

happened to the stepmother's 

daughters if they were not taken to the 

forest? 

5 

5 Evaluation questions Has the old man done well by 

listening to the old woman and taking 

his daughter to the forest? Why the 

stepdaughter is better than the 

stepmother's daughters? 

2 

6 Practical questions How can we apply the story of the evil 

stepmother in our life? How can we 

use the advice of the old man to be 

meek? What message has the idea of 

frost and meekness? What does the 

tale teach us? 

4 

 

Results and discussion 

 

In this article, we have described only a part of the training, the results of the exercise on questions 

formulation that develop critical thinking. As a measurement of the assignment results, we have 

developed the following criteria:  

1. Close reading (whereby the text is understood as information in general, whether it is expressed 

graphically - a text, video or audio record, picture, photo, etc.). Do the simple questions help more 

attentive and detailed perception of the text? 

 2. Understanding and interpreting the meanings in the text. Moreover, questions on understanding 

and interpretation can relate to different semantic levels:  

 1) understanding and interpretation of charactersô actions and events;  

 2) understanding and interpretation of the idea, the philosophy of the text;  

 3) understanding and interpretation of those meanings that the interlocutors see in the text. 

Consequently, the interpretative questions can be asked at different stages of text discussion.  

3. In our opinion, creative questions enable to understand the relativity of any idea. Unfortunately, 

among the questions of the listeners, there was no such option: ñIf the stepmother did not bring up the 

stepdaughter strictly, then she would not be meek?ò In other words, paradoxical nature questions can be 

the creative ones.  
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4. The system of values of the interlocutor can be determined by means of evaluation questions.  

5. Practical questions enable to understand the meanings conveyed by the text.  

6. Clarifying questions has a great importance for establishing mutual understanding between the 

interlocutors. The use of clarifying questions at all stages of the discussion: from an understanding of the 

text contents to an understanding of the meaning, it indicates a fairly developed critical thinking, since 

clarification is a manifestation of attention to the process of reasoning the interlocutor. 

 If we examine each question of the participants, indicated in the Table from the perspective of the 

criteria described above, the degree of the critical thinking formation becomes evident. As for the 

participants, it can be said that it is necessary to pay more attention to interpretation, clarifying, creative 

and evaluation questions, since the questions compound by nursery teachers are formal in essence and do 

not contain the obvious intention of comprehending the images and meanings of the fairy tale. 

 

Conclusion 

 

 Our experience on the formation and development of critical thinking of kindergarten teachers was 

considered in the article. The system of questions of the so-called ñBloom Camomileò was used as a 

technique for the critical thinking development. In order to interpret the results of the work on the 

questions, we have developed and described the criteria for evaluating the results of the application of 

ñBloom Camomileò. As a material for the work, the original text of ñMorozkoò folk fairy tale was used.  

 

As a conclusion, the followings can be drawn: in order to form critical thinking of kindergarten 

teachers, it is necessary to use fairy tales with ambiguous plot and character behavior (this will allow 

developing deeper thinking skills, not being afraid of paradoxes), ñBloom Camomileò questions system 

and the criteria for evaluating the questionsô effectiveness. This allows us to determine the perspectives 

for further work on the critical thinking formation and development. 
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Abstract  

This study investigated the principalsô attributes as determinants of teachersô job performance in 

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. The population 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 respondentsô which comprises of 200 teachers and 10 principals selected 

using simple random sampling techniques. Two research instruments titled Principals Attributes 

Questionnaire (PAQ) and Teachers Job Performance Questionnaire (TJPQ) were used. The 

instruments were validated by experts. The reliability co-efficient values of 0.72 and 0.81 were obtained 

respectively for the instruments. The major findings revealed that the level of principalsô attributes and 

teachersô job performance were moderate. It was also revealed that there was significant relationship 

between principalsô attributes and teachersô job performance in secondary schools in Ekiti State, 

Nigeria. It was recommended that the principals in secondary schools should be more committed to 

their work to prevent non-challant attitude of some teachers toward their work in the school for better 

job performance and principals should exhibit effective leadership style through enforcement of 

teachersô compliance to rules and regulations during teaching and learning activities for better job 

performance in the schools. 

 

Keywords: principals, Job performance, competence, commitment 

Introduction  

    Education could be regarded as an instrument for achieving socio-economic and technological 

growth and development of any nation. It is also seen as an instrument par-excellence and the means of 

developing human intellect, technical skills, character and effective citizenship for self-reliance and 

effective national development. A simple way of appreciating education is that it is a tool or a necessary 

weapon 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 the form of education, 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 as the duties 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 learning 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 sending their wards 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 to 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 their subject matter. 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 to their poor 

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 linked with the principalsô attributes. The principals attributes are the inner or personal 

qualities that constitute effective leadership. These attributes include a large array of characteristics 

such as values, character, motives, habits, traits, competencies, motives, style, behaviours, and skills. 

These principalsô attributes influence how the principals live their lives both professionally and 

personally. They include commitment, competence, humility, and creativity among others. 

 Competence is the quality of being competent; adequate; possession of required skill, 

knowledge, qualification, or capacity. It was defined by Siddiqui (2007), 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 results. 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 

areas giving directions to students, controlling the students, maintaining discipline in the classroom, 

preparing lesson note, teaching classes and evaluating studentsô progress with the use of appropriate 

ICT materials. Laxities occur because of the principalsô inability to control the activities of the school 

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 

Performance. The 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 

underlying characteristic of a person; that could be a motive, trait, skill, aspect of oneôs self-image, 

social role, or a body of knowledge which he or she uses. These characteristics are revealed in 

observable and identifiable patterns of behaviour, related to job performance and usually include 

knowledge, skill and abilities. The principalsô inability to do their job to a satisfactory standard gives 

room for laziness, lateness, irregularity in preparation of lesson note, carelessness, and so on, among 

the teachers. In a situation where principals seem to be incompetent in managing the teachers and the 

school activities, the teachersô morale tend to diminish, hence, affecting their job performance 

negatively.  

 

 Commitment refers to a personôs dedication to another person, job or organization. Soliven 

(2009) defines commitment more strongly as a sacred covenant, without which life is unimaginable. 

Commitment has always been seen and known as the driving force behind a personôs success. A person 

who has committed himself to a task will pursue it until its completion, even if he experiences obstacles 

during the process. It is the principals and teachersô commitment that will drive them to rise above the 

school challenges. McMahon (2007) claimed that commitment is what binds an employee to the 

organization. Liou (2008) attributes the success of an organization to the employeesô commitment and 

participation.  

  In the public secondary schools in Ekiti state, the principals who seem not to be actively 

committed to the 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 to poor job performance 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 greater efforts to perform in the daily activities of the school and enhancing better job 

performance of the teachers. 

 

 The problem of the study is therefore to investigate the principalsô attributes as determinants of 

teachersô job performance. 

http://www.1000ventures.com/info/leadership_rb_brief.html
http://www.1000ventures.com/info/leadership_rb_brief.html
http://www.1000ventures.com/business_guide/crosscuttings/character_beliefs-values.html
http://www.1000ventures.com/business_guide/crosscuttings/character_beliefs-values.html
http://www.1000ventures.com/business_guide/crosscuttings/habits_effective7.html
http://www.1000ventures.com/business_guide/crosscuttings/habits_effective7.html
http://www.dictionary.com/browse/competent
http://www.dictionary.com/browse/competent
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Purpose of the study  

The purpose of this study is to examine principalsô attributes as determinants of teachersô job 

performances in secondary schools in Ekiti State. It is also to investigate the relationship between 

principalsô commitment to work, competence and teachers job performance. 

Research Question 

1. What is the level of principalsô attributes on the job performance of teachers in secondary 
schools in Ekiti? 

2. What is the level of teachersô job performance in secondary schools in Ekiti? 

Research Hypotheses 

1. There is no significant relationship between principalsô attributes and teachers job performance. 

2. There is no significant relationship between principalsô commitment to work and teachers job 
performance in secondary schools in Ekiti state. 

3. There is no significant relationship between principalsô competence and teachers job 

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 of the teachers on the principalsô attributes as a determinant of 

teachersô job performance in secondary schools in Ekiti state. 

The sample for this study consisted of 210 respondents made up of 200 teachers and 10 

principals selected from 5 public secondary schools in Ekiti 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 Questionnaire (TJPQ). They were made 

up of section A and B. Section A consisted of teachersô information and Section B consisted of 10 items 

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 reliability co-efficient and a co-efficient of 0.71 

and 0.82 were obtained respectively.  

 The research questions were answered using frequency count and percentage, while, 

hypotheses 1-2 were analysed using Pearson Product Moment Correlation Analysis. All the hypotheses 

were tested at 0.05 level of significant.  

Results and Discussion 

 

Research Question 1: What is the level of principalsô attributes on the job performance of teachers in 

secondary schools in Ekiti? 

Table 1: Level of principalsô attributes on the job performance of teachers in secondary schools 

in Ekiti  

Levels of Principal attributes  Frequency Percentage 

Low (10.00 ï 25.53) 24 12.0 

Moderate (25.54 ï 37.93) 126 63.0 

High (37.94 ï 40.00) 50 25.0 

Total  200 100.0 
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Figure 1: Level of principalsô attributes on the job performance of teachers in secondary schools in 

Ekiti  

 

 
     

 Level of principalsô attributes in secondary schools in Ekiti State. 
 

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 respondents, 50 (25%) of them rated their principals as 

having high level of attributes. This showed that the level of principalsô attributes in secondary schools 

in Ekiti State is moderate.  

 

Research question 2: What is the level of teachersô job performance in secondary schools in Ekiti state? 
 

Table 2: Level of teacherôs job performance in secondary schools in Ekiti State 

 

Levels of teachersô job performance Frequency Percentage 

Low (6.00 ï 20.00) 20 10.0 

Moderate (21.00 ï 23.82) 140 70.0 

High (23.90 ï 24.00) 40 20.0 

Total  200 100.0 

 

Figure 2: Level of principalsô attribute domain on Job performance of secondary school teachers 

in Ekiti State  
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Table 2 result showed that out of the 200 respondents sampled, 20 representing 10.0% rated their 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 level of job performance. This showed that the level of teachersô job 

performance in secondary schools in Ekiti State is moderate. 

 

Research Hypothesis 1: 

There is no significance relationship between principalsô attributes and teachers job performance in 

secondary schools in Ekiti state. 

Table 3: Pearsonôs Product Moment Correlation showing Principal attributes and teacher job 

performance 

 

Variables No of schools Mean SD r -cal r -tab 

Principal attributes  
10 

31.73 6.2 
0.732* 

 

 

0.237 Teacher job performance 10 22.90 1.9 

*p<0.05  

Table 3 showed that r-cal (0.732) is greater than r-table (0.237) at 0.05 level of significance. The 

null hypothesis is rejected. This implies that there is a significant relationship between principalsô 

attributes and teachers job performance.  

Hypothesis 2 

There is no significant relationship between principalsô commitment to work and teachers job 

performance in secondary schools in Ekiti state. 

Table 4: Pearsonôs Product Moment Correlation showing Principal commitment and teacher job 

performance 
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Variables No of schools Mean SD r -Cal r -tab 

Principal commitment 
10 

16.09 3.2 

0.831* 
 

0.328 
Teacher job performance 10 22.90 1.9 

*p<0.05 

Table 4 showed that r-Cal (0.831) is greater than r-table (0.328) at 0.05 level of significance. The 

null hypothesis is rejected. This implies that there is a significant relationship between principalsô 

commitment and teachers job performance.  

 

Hypothesis 3:  

There is no significant relationship between principalsô competence and teachers job performance. 

Table 5: Pearsonôs Product Moment Correlation showing Principal competence and teacher job 

performance 

Variables No of 

schools 

Mean SD r -Cal r -tab 

Principal competence 
10 

15.64 3.1 

0.638* 

 

 

0.237 

Teacher job performance 

10 

22.90 1.9 

*p<0.05 

Table 5 showed that r-Cal (0.638) is greater than r-table (0.237) at 0.05 level of significance. The 

null hypothesis is rejected. This implies that there is a significant relationship between principalsô 

competence and teachers job performance.  

 

Discussion  

The findings showed that the level of principalsô attributes in secondary schools in Ekiti State 

was moderate. It implies that principalsô attributes (principalsô commitment to work and competence) are 

good enough to enhance the job performance of teachers. The result also showed the level of teachersô 

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 have good attributes 

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 significant relationship between principalsô attributes and 

teachers job performance such as commitment to the school works, and 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 encourage the teachers 

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 relationship between principalsô commitment to 

work and teachers job performance. This, by implication means that if the principals, who are the leaders 

of the schools are actively committed to their daily activities in the schools, teachers job performance 

will be enhanced. This finding is a confirmation of the claims made by Allen and Myers (2007) that 

effective commitment is significantly related to job performance. 

 

 It was also revealed that there was significant relationship between principalsô competence and 

teachers job performance. It implies that principalsô competence influences the job performance of the 

teachers. It equally means that for better job performance of teachers to be enhanced, the principalsô 

competence is of great importance. This finding resulted from the fact that the teachers believed that if 

the principals are competent 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 handle his works and produce good 

results will obtain higher job performance of the teachers than those who do not emphasize on this aspect. 

However, this finding is in line with Awan and Mahmoodôs (2010) findings that in bureaucratic 

organizational setting, employeesô job performance tends to be higher when the leader focuses on setting 

the next course of action for the future.  

 

Conclusion 

Based on the findings of this study, it was concluded that principalsô attributes and teachersô job 

performance of secondary school were good. Principalsô attributes variables such as commitment to work 

and competence on the job, determined the job performance of 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 secondary schools 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. Principals should endeavour to be more competent in effective management 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 personal businesses in the 

school. 
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Abstract 
 

The purpose of this presentation is to highlight strategies utilized by Old Dominion University's Center 

for Learning and Teaching and distance 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 learning platforms. ODU 

Online, 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 interactive activities, which incorporate both hard-coded programming and 

eLearning software tools that ODU faculty members have utilized to encourage active learning. 

Categories for interactive activities include lab simulations, alternative assessment design, and 

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 engagement. 

 

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 (Allen & Seaman 2013). Statistics like this have played a role in 

the increase of learning-based software applications and learning management systems. The growth of 

online education is attributed to technological advancements and has led to an increase in companies who 

specialize in learning application development. The primary premise for this was to make college-level 

coursework more accessible for a workforce that could not attend a traditionally scheduled college course. 

However, engaging distance learning students can 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 of 5-25 percent instead. (p.28) As a means of increasing retention, 

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 within 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 bringing the classroom to distance 

learning students via satellite broadcast of live traditional f2f courses. With the advancement of 

videoconferencing systems and voice over internet protocol, ODUôs Office of Distance Learning adopted 

the internet format as a more 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 activities that have 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 interactive activities 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 activities were taken 

from active online course production and had already been previously utilized within course 

development. Activity samples were taken from both online undergraduate and graduate-level courses 

and have been delivered on Blackboard and ODUôs Personal Learning Environment ï a content delivery 

management system developed and managed by ODUôs Center for Learning and Teaching since 1999. 

Discussion 

 

In 1999, ODUôs Center for Learning and Teaching founded the Personal Learning Environment, an 

external content delivery management system, as a solution for a more user-friendly interface. The PLE 

affords faculty members the opportunity to present instructional materials by incorporating design 

flexibility and content chunkingi. Instructional content is managed through a group of multivariate assets, 

which can include images, text, animated videos, studio-produced videos, JavaScript/HTML 

programming, and software-based interactive activities. The flexibility provided by the PLE continues to 

provide course developers with various options on promoting student engagement and course interaction. 

 

In a 21st century learner-centered societyii, curriculum development is evolving across digital spaces. A 

traditional classroom curriculum has a fragmented methodology 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 self-paced active learning. Therefore, placing traditional-based instructional 

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 strategy. The PLE is the hub for several content 

delivery strategies and formats. A few of the many interactive formats that are being utilized include 

JavaScript-based assessment activities, lab simulations, and software-based gaming.  

 

The alternative assessments that 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 student-centered and outcome-based, course developers 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 JavaScript-based 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, matching, short answer, drag/drop, 

identification, and fill in the blank, and step-by-step solution revel. All assessments provide the flexibility 

of incorporating images within them through an asset management system. 

 

Software application integration continues to play a role in online course development as developers find 

alternative ways to engage and promote active learning. The inclusion of software applications such as 

Adobe Captivate, and Articulate Storyline continue to serve as dominant resources within the educational 

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 forward-thinking strategies to not only encourage 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 Dominion University in order to encourage active 

learning and engagement. The examples that will be demonstrated during the presentation meet two 

things in parallel - one is the design perspectives from the instructorôs point of view, and the other one is 

to integrate (learners) learning objectives. Attendees will be able to get some design perspectives of 

developing their online (or in-class) courses as well. Furthermore, they will be able to compare side-by-

side how the showcased examples are offering various possibilities. 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 around the active 

learning theory and 21st century learner concept. Future research methods will be to examine engagement 

through programming analytics and student response and/or feedback. 

 

Endnotes 
1 ñContent chuckingò is a common strategy used in online learning platforms to break up content into shorter 

pieces to make the information easier to remember or retain. 

 
2 The concept of the ñ21st Century Learnerò embraces the understanding of how todayôs students produce, digest, 

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

 

Both, the curriculum proposal for 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 Systems (OS) concepts. 

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 concepts. 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 adopted at the University 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 complexity of a real OS; and 

(ii) 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 scenarios, and 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 World War, and 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 usersô requirements. Current state of the OSs is a result of 

the significant innovations that have emerged 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 user, efficient resources 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 

usersô needs and demands. 

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 worldwide in this field, the Association for Computing 

Machinery (ACM) and the IEEE Computer Society (IEEE-CS), published an extensive report 

(ACM/IEEE, 2008) which organizes the curriculum for a degree in Computer Science in 14 areas of 

expertise. The fact that this report 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 includes a load to the teaching of 

OSs, with a minimum of 20 hours. 

Usually, teaching of concepts belonging to these areas of knowledge in on-campus degrees is organized 

into a series of lectures devoted to presentation of theoretical concepts. Since the teachings related to 

engineering are strongly oriented towards problem solving, 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 lectures with the aim of 
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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 knowledge. This organization of teaching is in line with the recommendations 

of ACM and IEEE-CS courses that remark ñcourses that cover this area will typically include a 

laboratory component to enable students to experiment with operating systemsò, since laboratory classes 

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 allow effective application of acquired theoretical knowledge and 

also further development of both technical skills (design, implementation, debugging and testing, or 

documentation) and cross-curricular 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 application-level that uses some services of the chosen OS kernel via system calls. 

Another more realistic and powerful approach is to 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 requires a 

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 observe the external 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 and IEEE-CS 

curriculum proposal when they say that ñthe (laboratory) topics address both the use of operating systems 

(externals) and their design and implementation (internals)ò, and then assert that: ñStudying internal 

design has relevance in such diverse areas as dependable programming, algorithm design and 

implementation, modern device development, building virtual environments, caching material across the 

web, building secure and safe systems, network management, and many others.ò Consequently, they 

emphasize the importance 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. 

The purpose 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 problems regarding 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 during one academic 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 conduct a thorough 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 worldwide top universities 

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 Science (Shanghai Jiao Tong University, 2017), we 

can conclude that both organization of practices and laboratory environments are highly heterogeneous. 

Thus, Stanford University students have to develop different parts of an operating system, called Pintos, 
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using a free PC hardware emulator as test environment, which can be either Bochs (Lawton, 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 

jos and runs at user level. They also use QEMU and Bochs emulators, although the final results are tested 

on a real PC. Moreover, students at the University of Berkeley develop several typical elements of an OS 

at user-level. In Princeton University students develop a full OS from scratch, testing it on the Bochs 

emulator and finally making a real test on a PC using USB memory devices with boot code. Carnegie 

Mellon University also chooses the development of a full mini-OS using the Simics (Magnusson et al., 

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

initial version of code of an educational OS called Portos (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 to add different elements to an educational OS named Nachos. 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 abstraction of these functionalities. Harvard 

University uses its own learning environment, consisting of a machine simulator named System/161 

(MIPS) and a simplified OS named OS161, for which students develop some elements that are not yet 

implemented. Finally, the University 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. Regarding strategies, 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 basic skeleton of 

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 many universities 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 non-real environments 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 space efficiency 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 operating system, 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 such system would 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 medium performance 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 primarily to consolidate 

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 which on many 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 continue their work 
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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 medium-performance 

personal computer, the above requirement reduces to 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; (ii) 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 are well-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 proposal 

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 these elements, 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 eventually use the new features developed at kernel level, such as a new system call or a 

new algorithm -CPU scheduling, virtual memory management, é- they usually need to code some 

application-level software. If this step is performed by coding applications directly 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 their interpretation 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 should learn. 

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 as they can use high-level 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 provided by the 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 Java 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. 

- A library of widgets designed to facilitate the development of Java applications aimed at teaching and 

experimenting with OSs, which we call eduwidgets. 

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. A widget 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 behavior. Thus, our 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 level, 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 these widgets and 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 modify 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 as little time 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, these eduwidgets allows 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 provided eduwidgets. For example, 

a button 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 management. This 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 one of the eduwidgets 

provided. For example, adding a new CPU scheduling algorithm to an eduwidget given 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 set of eduwidgets related to some 

component of an OS. For example, a file system interface. These practices are designed to be carried 

out in medium/large groups (5-8 students) as long-term projects. 

The predesigned eduwidgets in our lab environment cover the main elements of the OS: CPU scheduling, 

memory management, file system management, input/output management and inter-process 

communication and synchronization. The full description of all predesigned eduwidgets, comprising 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 assess the 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 high-level libraries to emulate the behavior of some parts of the 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; 

(ii) perception of the subject by students; and (iii) fulfillment 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 were undergraduate 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 and 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 for both subjects. The 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 records, while 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, prior to the start of the course we conducted a pre-test of ten multiple-choice 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 two students 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 this pre-test was 1.24 (SD=0.83) for students in 

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 difference 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 subjects are regulated ones and there exists a 

formal procedure for their evaluation. The results obtained were: 

Course Enrolled Final exam Pass(²5.0) Grade:M Grade:SD Pass/Final exam 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 end, because 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 this course in a 

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 this experiment 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 participated in the 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: 

A1 Do you think the contents of this subject are 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 teaching methodology 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 one? 

Analyzing the results, we conclude that there is no significant difference in the responses to questions 

A1, 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 reduction in 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 also less 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 methodology by the 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 complementing 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 results 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 between the theoretical 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. 

 

Experiment 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 gained the theoretical knowledge you expected? 

B2 Do you think you have gained the practical knowledge you expected? 

B3 Do you feel the knowledge and skills you have acquired are appropriate? 

B4 Do you feel the knowledge and skills you have acquired are sufficient? 

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 the environment 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 the labor 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). Interestingly, there 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 

application of 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 subject: M=7.76, SD=0.90), while 

question 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 adequate knowledge 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 focus their 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, being also a 

highly appreciated feature by students. Thus, the surveys we performed indicate what studentsô value 

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 valued in the market.  

Currently we are expanding the set of eduwidgets to 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 set of eduwidgets we 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 teaching of the proposed 

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 subjects such 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-  

In Qatar, public and private schoolsô female students outperform male students in standardized and 

international science tests such as PISA and TIMMS in (Males are taught by male teachers 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 toward and interest in science subjects although less interest in science-

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 we focus on results 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 science among Qatari students. The observations were guided using a slightly 

adopted ñReformed Teaching Observation Protocolò (RTOP) which provides a standardized mean for 

detecting the degree to which science classroom instruction is reformed through a focus on 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 Relationships. The evaluation rubric consists of 13 teaching 

traits. Average % score of females outnumbers 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.   

 

KeywordsðTeaching style, Attitude, Delivery skills, Male teachers, Female teachers 

I. Introduction  

Teachers serve as role models for their studentsô learning. Students learn best from teachers whom they 

respect and with whom they have good relationship.  Research indicated that positive relationships with 

teachers enhances studentsô confidence and feelings of competence, this in turn has a positive influence 

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 competent than boys 

and therefore teacherôs role is a critical in influencing girlsô learning and engagement in science [2].   

Some studies found that male teachers are perceived by students as more knowledgeable but female 

teachers are more student-centered style and more respectful [3], [4]. Different studies found that there 

is no significant difference in teaching styles [5], [6]. 

However, the previous mentioned studies, were based on studentsô perceptions when asked to rate 

their instructors but no study was based on direct observation by the researchers themselves 

Class observations are used to characterize participant teachersô approaches to science teaching. As is 

well known, some limitations are associated with self-reported data, such as those generated by 

questionnaire or self-inventory report, that necessitate the collection of researcher-generated data to 

triangulate and corroborate the teacher-reported data [7], [8].  This measure focuses on generating 

assessments about the extent to which a participant teacherôs science instruction can be characterized as 

traditional, transitional, or reformed. In this context, traditional instruction refers to science teaching that 

is exclusively teacher-centered; chalk-and-talk; non-collaborative; featuring convergent, summative-only 

assessments; and focused on rote learning and algorithmic problem solving. In comparison, reform-

oriented science instruction is student-centered; inquiry-oriented; active; collaborative; featuring both 

formative (or responsive) and summative assessments; and focused on meaningful learning and heuristic 
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problem solving [9]ï [11]. Reformed science teaching will include some opportunities for students to 

interact with natural  phenomena, collect and/or examine data, make inferences and check on the validity 

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 learning environments. 

ñReformed Teaching Observation Protocolò (RTOP) [12] is widely used to guide classroom 

observations of teachers. The RTOP provides a standardized means for detecting the degree to which 

science classroom instruction is reformed through a focus on 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 Relationships [12].  

Reference [13], explained that the effect of increasing percent female science teachers on dimensions 

of studentsô science identities and stated that ñfemale science teachers introduce students into óýgured 

worldsôô of school science within which they play largely supporting rolesò. 

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 sociocultural factors 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 further science 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 the two genders in studentsô performance.  

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 light on the 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. 

 

II.  Method and Procedures 

101 teachers from 50 schools participated 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. Project-1 Qatari Studentsô Interest and Attitude Toward Science (QIAS) 54 teachers 

2. Project-2 Development of a Framework for Practical Science in Alignment with Curriculum 

Standards of Grades 3-12 of Schools in Qatar. (This project is about Effective Practical Delivery 

in Science (EPDS) ï 47 teachers 

Details on distribution of observed classes are as shown in table-1 below. It should be noted that all 

primary school teachers in both males and femalesô schools are females only. 

Table 1. Sample and distribution of class observations 

 No. of Teachers 

 Project -1 QIAS Projecta EPDS Projectb 

 Females Males Females Males 

Primary schoolc 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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a) Theory classes 
b) Theory & Practical classes 
c) All primary school teachers are females  

 

Procedure 

I. 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 investigators. 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 scored point of 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 separately. For the purpose of this paper only results of public schools are considered.  

 

II.  EDPS Project: In EDPS project teachers were enrolled in a long (80-hours) training course on 

effective delivery of practical classes. Secondary school teachers were observed after training. Male 

teachers were compared with female teachers and also with equal number of non-trainees from both 

genders to serve as a control group. Primary and preparatory school teachers were observed before 

and after training to find out how training 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 contains 19 criteria 

as listed in table -2 in the result section.  

 

III.  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 participated 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 teachersô delivery skills of science classes of both 

genders, and since the EDPS project was executed in public schools only, therefore only class 

observations of public-school teachers 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 analysis except for the interview part.  

   

III.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 that relates science 

to daily life contexts and in aligning reflection and meta-cognition 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 connecting science 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 ñapplication of scienceò trait as shown in figure -2.  This is in agreement with   Gilmartin et al. (2006) 

statement mentioned before. (see also item 5 in table-2 next section).  
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Fig. 1 Comparison of science delivery skills of male with female teachers in Qatari 

                  public schools (6 traits of lesson components) ï QIAS project 

 

 

 

 

 

 

 

 

Fig. 2 Comparison of science delivery skills of male with female teachers in Qatari 

                         public schools (4 traits of lesson components) - QIAS project 

 

III.2 EPDS Project 

 

Table -2 and figure-3 summarize the results obtained from a total of 94 observed classes performed for 

47 teachers in a 55 minutesô class period each, in science laboratories at their schools where each teacher 

was delivering a science lesson and directing studentsô performance of a ñhands-onò lab activity.  
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The table includes 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 male and female 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).  Item 8, and 

item 14 for example are more associated with the role of the laboratory technician and availability of 

materials, rather than the teacherôs own skills. In fact, most girlsô schools in Qatar have no certified, or, 

trained lab technicians for reasons related 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 in a lab-basedò science lessons  

 Item Males Females 

  
 

%  SD % SD 

1 Stated objectives 73 1.21 67 1.15 

2 Alignment of lesson activities to objectives 72 1.25 76 1.28 

3 Clarity of application and easiness of performance 68 1.15 80 1.22 

4 Understanding the theoretical principles of the activity 92 0.80 83 1.10 

5 Real life application  59 1.40 67 1.29 

6 Teacher engagement  75 1.16 76 1.18 

7 Studentsô engagement 65 1.25 68 1.14 

8 Lab Technician  role was helpful  75 0.98 61 1.20 

9 Classroom discourse  69 1.30 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 0.02 87 0.88 

14 Sufficiency of materials and equipment 91 0.70 84 0.96 

15 Integration with other subjects  32 2.05 54 1.60 

16 Cooperative Learning implemented   87 1.01 89 1.02 

17 Worksheets / Provide instructions for activity or 

experiment  

89 1.07 89 1.09 

18 Continuous feedback and assessment of learning 88 0.88 83 0.92 

19 Objectives Achieved 78 1.25 77 1.28 

Average 78 1.19 77 1.19 

Figure-3 summarizes the comparison between results from both projects. The theory classes 

delivered by female teachers show outperformance of female science teachers over their peersô male 

teachers. In practical classes the results show equivocal delivery skills but as shown from table -2 the 

skills in delivery of practical part components in laboratory classes favored male teachers. 
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Figure 3. Comparison of science delivery skills of male with female teachers in Qatari 

                    public schools ï 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 interviews. The following excerpts summarize the general opinion 

of the interviewees on the difference between male and female teachers. 

   One female vice principal attributed this female teachersô skill to more commitments and hard 

preparation ñfemale teachers are more hard working and more patientò she said.  

    A male science coordinator said, ñyou rarely find a female teacher worried about financial issues 

regarding her profession, on the contrary most male teachers are concerned and look for extra earning 

through private tutoring; and therefore they put more efforts on private tutoringò. 

    A female primary school teacher who teaches   in a boysô school saidò children feel that we are like 

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 usò.      

   A grade 8 male student who was taught before (during his elementary schools by female teachers only) 

said ñI was more interested in science lessons before, our teachers were more helpful and patient, now 

sometimes I donôt understand some concepts but hesitant to ask my teacher. Our previous teachers listen 

more to usò. 

     One male student from grade 11 in a boysô secondary school   said ñI feel better taught by a male, he 

said that male teachers are more skilled in the lab than female teachers, he said   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 donôt have much skills and have less confidence and afraid of accidents and chemicalsò.  

However, he thinks that female teachers are more concerned about homework and give more feedback. 

A science coordinator in the same school attributed this male teachersô skill to more confidence in 

performing practicals and over-cautiousness of female teachers in dealing with materials and equipment.   
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A grade 12 female student from an international school said ñI was taught by four different science 

teachers before, two females and two males, I found female teachers focus on discussions and questions 

but they are less confident than male teachers when they answer questions or perform lab activitiesò. A 

grade 11 male student from this school preferred the female teacher ñShe discusses more often, interacts 

with all, answers all questions and respects studentsô opinionsò. Male teacher although good in lecture, 

he doesnôt encourage much discussion or answers all questions so provides less motivationò. 

   A male teacher teaches grade 12 chemistry in a public secondary school said ñWe have a very long 

curriculum that must be completed, 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 teachers spent more 

time on discussion and answering studentsô questions, this is why at the end of the year they try to 

compensate and give extra classesò. 

 

     Some of the above opinions are in agreement with our findings, for example we found that most 

interviewees agreed on female teachersô preference of discussions and questioning, patience, more 

respect and also the better confidence, knowledge and less practical delivery skills.  

 

V.  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 

teachersô style is characterized by more questioning, discussions, more motivation and interaction with 

students. While, male teachersô style is more characterized by lecturing, less homework and better 

performance in lab-based classes. Other factors play important role in shaping teachersô style, these 

include school policy, class environment and availability of resources.   
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Introduction 
 

Mandarin Chinese is a tone language, which means changing fundamental frequency (F0) within a 

syllable alters its meaning. There are four tones in Mandarin Chinese, which are Tone 1 (flat F0), Tone 2 

(rising F0), Tone 3 (falling-rising F0), and Tone 4 (falling F0). Existing research has indicated that 

cochlear implants (CIs) greatly facilitate CI usersô perception in speech sound (Krueger et al., 2008). 

However, current cochlear implant devices have been shown to be ineffective in encoding pitch 

information, which poses a great challenge for CI users to perceive lexical tones and melodic pitch 

(Galvin, Fu & Nogaki, 2007; Tao et al.,2015).  

 

Aims of the study 

 

The main purpose of this study was (1) to investigate the correlation between perceptual abilities 

of lexical tone and melodic pitch, and (2) to examine the relationship between tone perception and 

production in Taiwanese adult Cochlear Implant (CI) users. 

 

Method 

 

Participants 

30 CI recipients and 30 NH adults were included in this study. The subjects in the two groups were 

paired according to sex and educational level. The mean age at testing was 28 yrs (range: 20 ï46 yrs) for 

CI participants and was 27 yrs (range: 20 ï 49 yrs) for NH participants. Independent samples T-test 

indicated that there were no differences between the average ages of CI group and NH group. 

 

Tasks Administered 

Lexical tone recognition task and melodic contour identification (MCI) task were conducted to all 

subjects. 

 

1. Lexical tone stimuli 

 

Computerized Mandarin Tones Discrimination Test (Chang, 2007) was used to assess subjectsô ability 

to recognize four Mandarin tonal patterns. 38 Mandarin Chinese words are included as stimuli. 

 

2. MCI stimuli 

 

There were 6 distinct melodic patterns used in the MCI test. Each melodic pattern was composed of 

five notes with equal duration (300 ms), and the interval between successive notes was 5 semitones. 
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A3 (220 Hz), A4 (440 Hz), and A5 (880 Hz) were chosen to be the lowest note for each pattern. 

Therefore, the frequency range of stimuli was from 220 to 2794 Hz. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Result 

 
Overall, the current study indicated that the subjects performed significantly differently on both 

tasks (p < 0.001) . Lexical tone-recognition performance of the CI group was 78.86% correct on 

average, and performance of the NH group was nearly perfect (mean = 99.30% correct). 

MCI performance was also significantly better for NH group (mean = 90.37% correct) than for CI 

group (mean=36.48% correct). 

The correlation coefficient (r = 0.52) was highly significant (p = 0.003) between CI subjectsô 

performance in lexical tone recognition and MCI task. 

For CI subjects, Tone 4 was the easiest one to be perceived, and Tone 2 was found to be the hardest 

one. Tone 2 was more often to be misperceived as Tone 1.  

 

Fig. 1. Lexical tone recognition task 

 

Fig. 2.  MCI task 
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Fig. 3. Accuracy of each tone of CI group 

 

 

 

 

Fig. 4. Confusion matrices of tone perception 

by the CI group 

 

  

 
 

Conclusion 

 

The NH subjects performed significantly better than the CI group on both lexical tone recognition 

task and MCI test. Adult CI users' performance in lexical tone recognition and MCI test are moderately 

correlated, and this result implies that perception of melodic pitch and lexical pitch might share similar 

perceptual properties. This study results can provide speech-language pathologists of evidence-based 

information for counseling potential cochlear implant candidates and can be used for developing 

intervention programs as well. 
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Development and Validation of Printed Instructional Materials (Comics) for Teaching 

Kinematics 
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Abstract 

 Collaboration, Communication, Critical Thinking and Creativity are the identified competencies 

and skills of the 21st Century Learning. Teachers facing 21st Century learners should be well-versed and 

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 aides that are pleasing 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 Research and Development Design. The content of the material was based from the 

least-mastered competencies of the students determined from the results of the conducted pre-assessment 

test. Validation of the developed material was made by the two groups of experts (5 master teachers and 

10 non-master teachers) using an adapted validation tool which measures the level of acceptability of 

the material. Results showed that Master Teachers and Non-Master Teachers both rated the proposed 

comics as Very Highly Acceptable 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 teaching practice in the classroom. Instructional aids must be 

integrated to the teaching and learning process to attain such quality learning at a maximum level.  

According to Olawale (2013), instructional materials can improve, guide and make the educational 

process active and tangible. Arop et al. (2015) recommended that teachers 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 and spark their 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 workbooks or modules (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 of its 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 learners could 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 learners. Abualrob & 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 to 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 sub-problems: a) identify the least-mastered  competencies in Kinematics, b) 

based on the assessment, what comics may be developed, c) identify the mean responses of the non-

master teacher-evaluators 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, d) identify the mean responses of the master 

teacher-evaluators 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  there is a significant difference between 

the mean responses of the non-master teacher-evaluators and master teacher-evaluators in terms of the 

acceptability of the comics. 

 

 

Method and Materials 

 This study utilized Research and 

Development (R & D) design. Research 

and Development procedure were 

divided into four stages. Figure 1 (on the 

right) shows the research design of the 

study. 

 

    

    

     

                                                                                                        

         Figure 1. Research Design 

 

  

In the initial phase, learning competencies in Grade 7 Science were revisited as to what were the topics 

and skills were included in Module 1(Motion in One Dimension), pre-assessment was also administered 

to determine the least-mastered competencies of the students in the said module, at the same time selected 

researches on the fundamentals of comics were done in this stage.  

 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.  The content of the comics was based from the least-mastered 

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, ten (10) non-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 originality of the material. A five-point 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 made after 3 days 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 comics which 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 determine the extent of acceptability, a 5-point scale by Nombrefia (2009) was used in the 

study. Numerical points of  4.50-5.00 is described as very highly acceptable, 3.50-4.49 as highly 

acceptable, 2.50-3.49 as moderately acceptable, 1.50-2.49 as less acceptable and 1.00-1.49 as least 

acceptable. 

  

 

Results and Discussion 

 The result of the pre-assessment 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 scores in Distance 

(x←= 2.33), Displacement (x←= 0.78), Speed (x←= 0.80), Velocity (x←= 1.13), Acceleration (x←= 1.33) and 

Graphical Analysis (x←=1.10). The over-all mean score of x←= 1.24 is described as poor performance. These 

results imply that Grade 7 students have low 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 motion of objects 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 the researcher to develop the proposed comics for Kinematics (see Appendix A). 

  

Table 1 

Evaluation of Non-Master Teacher Evaluators on the Proposed Comics in Kinematics 
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 Table 1 above shows the result of the validation from the first group of experts consisting of 10 

non-master teachers from different public schools in General Santos City. As evaluated by the non-master 

teachers, the proposed comics is Very Highly Acceptable in terms of its Accuracy (x←= 4.72). The topics 

are well- arranged (x←= 5.00), have sufficient examples and illustrations (x←= 4.60) and are appropriate to 

the age of the students (x←= 4.40). The ideas in the comics are well- expressed (x←= 4.80) and are related to 

the different concepts in Physics (x←=4.80). With regards to the clarity of the comics, the non-master 

teachers found it to be Very Highly Acceptable (x←= 4.72). The concepts are clear and understandable 

(x←=4.80), very readable (x←= 4.80), attractive (x←= 4.60) and dialogues are highly comprehensible (x←=4.80). 

The student appeal of the comics is also Very High (x←= 4.62). The title itself is interesting (x←=4.00), the 

pacing of the topics allows for reflection and review (x←= 4.80) and can stimulate interest of students in 

Physics (x←=4.80). Moreover, the comics help develops critical thinking and problem-solving skills of the 

students (x←=4.70). Lastly, the non-master teachers considered the comics to be Very Highly Acceptable 

in its originality (x←= 4.64). The design of the comics is different from others (x←=4.40), it was not copied 

from the work of other (x←= 4.60), its substance and style are unique (x←=4.70), and ideas were put in 

innovative ways (x←=4.80). To summarize, the non-master teachers 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 Master Teacher-Evaluators on the Proposed Comics in Kinematics 
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 The results on Table 2 show that the Master Teachers gave similar evaluation as the Non-Master 

Teachers on the acceptability of the proposed comics in Kinematics. The Master Teachers also rated as 

Very Highly Acceptable the accuracy of the material (x←= 4.76), its clarity (x←=4.68), appeal to the target 

user (x←=4.72), and the originality of the material (x←=4.76). Thus, these results indicate that master teachers 

and non-master teachers showed unanimity on their evaluation of the comics. 

 The result of the t-test in Table 3 showed that non-master 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.  This means both master teachers and non-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 that the proposed 

comics is suitable for instruction in Physics class particularly on the area of Kinematics. The results of 

the t-tests, therefore, led to the acceptance of the null hypothesis that there is no significant difference in 

the mean responses of master teachers and non-master teachers on the acceptability of the comics in 

Kinematics. 

 

Table 3 

Difference in the Responses of Master Teachers and Non-Master Teachers on the 

Acceptability of the Comics 

 

 
 

Conclusions 

 The least-mastered competencies in Kinematics 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 objects such as 

motion graphs. The developed comics in Kinematics rated as Very Highly Acceptable can be used in 

teaching Grade 7 students (See Appendix A). Non-Master Teachers perceived the comics in Kinematics 

to be Very Highly Acceptable. Master Teachers also evaluated the comics in Kinematics to be Very 

Highly Acceptable. Master Teachers and Non-Master 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) 

 

 

 

 

 

 

 

  

 

 

  

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Authorôs Note: The images are already adjusted to 300 dpi. 

But it may be blurry in this page because of too much 

resizing (the entire comics is 43 pages yet the maximum 

pages as required is only 7). Please let me know if you need 

actual sizes as your reference so I can email it to you. 


