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Abstract 

University students in Macao are required to 

attend computer literacy courses to develop their 

basic skill levels and knowledge as part of their 

mastery foundations. To be effective, such courses, 

which are very staff intensive and require access to 

expensive equipment and software, demand high 

levels of individual teaching. Still, teachers 

frequently complain about the weak IT skills of many 

courses. This on-going research proposes an 

enhanced model for designing and delivering 

computer literacy courses based on peer- tutoring to 

improve student outcomes. It is expected to ensure 

that the curriculum content, learning styles and 

assessment procedures are properly aligned and 

fully understood by both instructors and students to 

achieve high quality results. In Macao, most students 

hold a Confucian Heritage Cultural (CHC) 

background and, thus, it is expected/ we anticipate 

that the present study will provide new insights into 

the relation between CHC and peer-tutoring. 

1. Introduction

Broadly speaking, computer literacy 

encompasses the knowledge and skills needed to use 

computers to accomplish daily tasks and achieve 

one’s goals. This includes a wide knowledge such as 

how to use word processing and presentation 

software. Spreadsheet and database software, 

Internet and blend online activities are also 

components of any typical computer course syllabus. 
Computer literacy is also a catch phrase, a 

popular slogan that whets the appetite of politicians 

and academics [1]. It can mean a hundred different 

things; there is not just a single but rather a large 

variety of concepts involved. One decade later, [2] 

noted that ambiguity had been recognized in the 

development of the computer literacy curriculum. 

This ambiguity has resulted in confusion on how to 

define it at university level. [2] also made the 

observation that most hardware and software being 

used to educate people would become obsolete in a 

fast way, so it is better to teach computer concepts 

instead of specifics. Towards the end of the 1990s, 

most discussions about computer literacy focused on 

computer literacy education where the end-user 

could experiment with most programs, but lacked 

programming knowledge [3]. 

Certainly, the precise definition varies considerably. 

[4] believe that computer and information 

technology proficiencies are perceived to be critical 

among employees. Confirming this view, [5] realize 

that computer literacy has been recognized as an 

essential skill in today’s competitive job market. 

Also, competencies for graduates have changed from 

mastering of information to solve complex problems, 

including communicating clearly and working 

collaboratively with people from different cultural 

and social backgrounds [6]. In order to meet this 

demand from the industrial and commercial sectors, 

universities are teaching these skills as a fundamental 

part of any undergraduate program [7]. 
These expectations have also changed and, at the 

same time, there is an evidence that recruiters do not 

only ask for qualifications, employment experience 

or interests, but also computer skills [8]. As well, 

preparing students for today’s knowledge-rich 

society demands different teaching and learning 

methodologies [9]. For the majority of faculties, this 

results in a reform of their education environments in 

developing young people to become good citizens, 

critical thinkers and productive workers [10, 11]. 
Today, computer literacy can be broken down 

into two components: awareness and competence 

[12]. They believe that multi-dimension of skills, 

including computation and interpersonal skills, are 

usually demanded by industries for many professions 

(business operations and top management, for 

example). [12] report that universities periodically 

update their IT curricula based on the 

recommendations made by the IT educators, 

practitioners and other recruiters. Therefore, it would 

be reasonable to look for standards that industry 

recognizes worldwide, such as ECDL and ICDL, 

CLAIT, Microsoft Digital Literacy Standard 

Curriculum and ISTE. 
All of them hold public examinations for 

different levels of computer literacy competences. 

These recognized standards provide similar learning 

objectives, which are based on several contexts. 

ECDL and ICDL, for instance, share similar learning 

aims, which include standards and guidelines that 

have been developed at national, state and local 

levels for elementary, secondary and higher 

education [13]. The learning aims published by the 

Oxford Cambridge and RSA Examinations are 

designed to provide candidates with acknowledge of 

standard IT hardware and software and familiarity 
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with a range of different software applications. The 

University of Cambridge International Examination 

has six similar goals (CIE, 2011). ISTE provides a 

different curriculum, which is also internationally 

recognized [14]. 
Although a common international standard can 

be obtained from this effort, [15] reported that 

during the learning process, students are easily too 

often reluctant learners. They may also encounter 

cognitive overload during the learning process due to 

the ineffective teaching provision [15], [16], [17]. 

So, what can be done to overcome this situation? 
By facing this difficulty, the present research 

proposal highlights previous studies concerning the 

adoption of peer-tutoring to effectively respond to 

student’s demands without increasing the overall 

course costs and its impact on teachers’ workload, 

including computer literacy, teaching environments 

and methods of delivery. Henceforth, the following 

two sections single out peer-tutoring and 

constructivism as a particularly powerful form of 

team teaching and learning, outlining the effects on 

students and tutors. Section four underlines Macao, 

China, problems towards computer literacy as a 

subject in today’s universities while sections five 

and six focus on the key characteristics of the 

Confucian Heritage Culture (CHC) and cognitive 

scaffolding, respectively. Section seven depicts the 

overall research action to be taken at IFT (Instituto 

de Formação Turística) and USJ (Universidade de 

São José). Finally, some inferences and expectations 

are stressed in the last section. 
 

2. Peer-tutoring 
 

Peer-tutoring is a type of cooperative learning 

which has a long history of success in classrooms. 

According to [18], it is one way of making an active 

and social constructivist contribution to knowledge 

acquisition. A more capable peer with a supportive 

role is the tutor, whereas less experienced students 

receiving help from a tutor are called tutees. Thus, 

peer-tutoring is an intervention in which one student 

provides instruction or academic assistance to 

another student. 
Research on this topic already reported before 

has demonstrated educational benefits. Studies have 

shown that peer-tutoring can improve performance 

in a variety of subjects such as reading and 

comprehensive abilities, improved computation and 

mathematical abilities and encouraging positive 

interaction with one another. [16], [18] achieved a 
high satisfaction rating for both tutors and tutees 

when using peer-tutoring because students are given 

much more flexibility for creating and owning their 

work. Moreover, during the process of learning, the 

tutees feel supported in conducting their own 

experiential learning [18]. They also specify that this 

practice creates pride and gives ownership to 

students who engage in peer-tutoring. Peer-tutoring 

further helps develop critical thinking skills within 

both tutors and tutees [19]. 
Experimental results published by [20] suggested 

that using this approach takes longer to cover less 

material than using traditional methods. However, 

[21] believe that the material can be covered more 

quickly, as long as the class has enough tutors, 

catering the students' needs for learning (particularly 

if the tutors are well experienced for leading groups 

of students). The work of [21] also reveals that with 

peer-tutoring, students’ attendance rate drops over 

time. As a result, students display a lower retention 

rate. This happens because different peer-tutors 

naturally hold different perspectives on the subject 

and, henceforth, students may lose interest in the 

subject itself. 
Although peer-tutoring is used worldwide, the 

style of using this method is somewhat different 

among countries, schools and even teachers. Given 

the variety of styles, it is likely to consist of key 

components, of which effective peer-tutoring can be 

deployed and thus better quality of learning can be 

found. One way of identifying key components is to 

analyze the common features of well-documented 

peer-tutoring methods. For example, class peer-

tutoring emphasized equal opportunity involvement 

in peer learning, engaging all members of the 

educational community without exception [23]. 

Reciprocal peer-tutoring enables all involved to 

function as both helper and helped, avoiding any 

social divisiveness, according to perceived ability 

and status, whilst offering a richer apprenticeship for 

future involvement [24]. These two successful types 

of interventions were carried out in school and 

university settings and typically provided extra 

practice for basic skills such as reading, spelling or 

mathematics, but generally have not been used to 

replace teacher-directed instruction completely 

during the acquisition of new skills [25]. 

[26] Point out that class wide peer-tutoring holds 

benefits and it is a model that usually pairs two 

competent students with an ordinary student in the 

learning group settings, which has been found 

effective in improving students' attitude towards 

learning. On the other hand, reciprocal peer-tutoring 

(RPT) is usually managed among college students. 

[27] Reported that under the RPT condition, 

students gained greater improvement in exam scores, 

reduced learning distress and achieved greater levels 

of student satisfaction. [28] Found that using peer-

tutoring in higher education requires professional 

training and skills development. In medical schools; 

it has been found that 56% more students meet the 

learning objectives than those without the peer-

tutors. 
[29] Showed that applying this technique in 

different classes such as psychology can help 

students to gain a sense of responsibility as well as 
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taking a more active role during the teaching and 

learning process. The teacher becomes a facilitator of 

learning, recognizing the autonomy of individuals 

and the responsibility they have towards their own 

personal growth and development.  
[30] Found that students are encouraged to 

express ideas freely while tackling subject 

difficulties and can easily practice the relevant skills 

out of school time. Research shows that students who 

participated in peer-tutoring classrooms 

outperformed students in normal classrooms [31], 

[32]. 
Peer-tutoring seemed to be a non-threatening 

way to learn IT skills. Apart from this, students’ self-

management skill increases as they work at their 

own pace, exchange knowledge and organize their 

work together in a small group. They can discover 

that when group members and peer-tutors remain the 

same, they become familiar with the teaching, 

learning and communication style. This will 

encourage students, hence, to learn through 

discussions. 

 

3. Constructivism 
 

Under the constructivist theory, students do not 

passively absorb information but rather meaningful 

learning that involves the active creation and 

modification of knowledge structures [33]. When 

students are learning about science, they use their 

prior knowledge, beliefs, interests and goals to 

interpret all new information. In this way, the 

individual’s conceptual scheme is progressively 

reconstructed as he or she becomes exposed to new 

experiences and ideas [34]. 

The cognitive constructivist theory was 

developed from the foundations of Jean Piaget, who 

emphasized the importance of the cognitive 

processes that occur within individuals as they 

interact with the environment around them [35]. This 

researcher suggested that through processes of 

accommodation and assimilation, individuals 

construct new knowledge from their experiences. 

When individuals assimilate new content, they 

incorporate the new experience into an already 

existing framework without changing that 

framework. 

According to this theory, accommodation is the 

process of reframing one's mental representation of 

the external world to fit new experiences. Though 

constructivism is not a specific pedagogy, an 

educational theory inspired by Piaget’s 

constructivism was developed by [36], who believed 

that students experience learning through activity 

towards a given goal while cognitive understanding 

will be constructed within learners’ mind. Piaget 

calls this ‘cognitive adventure’. At the core of this 

learning process are repetition, regularities, 

invariants and rules. 

Social constructivism, developed from the ideas 

of Vygotsky in 1934, emphasizes the importance of 

society, culture and language [37]. According to this 

viewpoint, knowledge is socially constructed and 

learning takes place in particular social and cultural 

contexts. These are central to Vygotsky’s 

perspective as it is to the zone of proximal 

development, in which an individual is capable of 

using his/her cognitive ability to solve his/her own 

problem with a mediator for guiding purposes [39]. 

Social interaction provides learners with ways of 

interpreting the physical and social world, thus they 

become acculturated into ways of thinking that are 

common practice in that specific community. In 

reality, much learning occurs when students interact 

with more competent individuals such as adults and 

teachers. 

Through a process of scaffolding, a teacher can 

gradually guide students to develop their knowledge 

and skills while making connections with students’ 

existing schemes. The emphasis is on a 

communication-rich environment in which students 

are given opportunities to interact with adults and 

peers in order to negotiate meaning. According to 

this view, teachers have a central role in providing 

guidance and support to learners. 

 

4. The Case of Macao, China 
 

In Macao, there is no common curriculum for 

computer literacy courses. Different schools teach 

them based on their own established traditions within 

their institutional culture. This becomes problematic 

when evaluating students’ computer literacy skills. 

Macao teachers typically use the force-feeding 

approach to teach their students so that teachers and 

schools can easily claim that students have acquired 

a lot of knowledge and skills. 
By definition, force-feeding is a teaching method 

in which students are deluged with knowledge, 

content and exam-requirements to strengthen their 

abilities in answering exam questions. Within 

several weeks, students are then required to undergo 

tests of such knowledge. According to [40], students 

feel tired and reluctant to learn and, hence, they can 

easily be cognitively overloaded. This might be a 

possible explanation why Macao students do not 

appear to be applying computer skills in real life and 

why some seem to lost interest in computer literacy 

classes [41]. In line with our experience, teachers of 

other subjects often report that their computer skills 

are not transferable because students are unable to 

apply their computer literacy skills to perform tasks 

in their classes or in real life. Some teachers even 

report that students have totally forgotten much of 

what they had learnt in computer literacy courses. 

For [40], another possible reason is because 

computer literacy training is often not aligned with 

the teaching objectives that incorporate elements of 
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realistic application. [40] commented that current 

learning methods typically used in Macao are not 

suitable for the rapidly evolving environment of 

nowadays’ world information technology. 
Usually, computer literacy classes often 

comprise, at least, 30 students, so very little 

individual attention can be given to each student to 

address their own problems. Moreover, best practice 

strongly indicates the need to change to a more skill 

and competency-focused curriculum, so that students 

develop real world computer skills effectively, 

including problem-based teaching methods that 

require significantly more individual teaching by the 

instructor. One way of providing this relies on the 

introduction of peer-tutors, which involves 

successful graduates from previous courses as 

instructors for successive cohorts of students. Most 

probably, this approach would significantly reduce 

the teacher’s workload by employing less expensive 

instructors. By involving a tutor, the earlier stage of 

learning may be reinforced and, if so, a raise of the 

overall performance can be enhanced. 

 

5. Confucian Heritage Culture 
 

The term Confucian Heritage Culture (CHC) is 

named after Confucius, the most famous ancient 

Chinese philosopher and teacher who lived about 

500 B.C. He taught morality as a basis for social 

structure within relationships of mutual dependency. 

Whereas western social structures are based on the 

rule of law, Confucian social structure is based on 

bonds. Confucius acknowledged differences in 

natural talent and believed in encouraging or pushing 

talented students, regardless of wealth or family 

status [42]. Meritocracy and egalitarianism were 

encouraged. 

Confucianism cross-fertilized with the Daoism of 

Laozi, Zhuangzi and other philosophies. Laozi's 

poem ('The Way of Virtue') is a philosophical 

writing in nature that encouraged questioning, 

looking at problems in fresh ways by reinforcing 

students to become honest and upright [43]. 

However, the Imperial Civil Service Examination 

System, established in the Han Dynasty (only 

abandoned in the twentieth century), shifted the 

emphasis of education away from this questioning 

direction [44]. 

Still, this exam system has profound effects even 

nowadays. Established to recruit men eligible for 

high official positions, it was characterized by a rigid 

hierarchy of exams and extreme centralization [45]. 

The exam was based on memorization of the classics 

and was an institutionalized way to rise above one's 

station to where the benefits of success were 

enormous. However, success in the exams was 

expensive, time-consuming and demanding both 

physically and psychologically. Much cheating took 

place while crib notes and essays from previous 

exams were sold. Creativity in the western sense was 

discouraged [44]. 

Many have argued that the role of the Chinese 

language in learning is important because of its 

character-based nature, instead of being alphabet-

based, encouraging attention to detail, memorization 

and relating visual parts to the whole. It creates a 

learner who is good at mathematics and visual 

performance [45]. Students learn that 'practice makes 

perfect'. 

The role of the teacher in modern Chinese society 

owes its influence to Confucian ideals. 'Teachers' 

Day' is celebrated on Confucius's birthday and was 

for many years a national holiday in Taiwan. 

Teachers are respected, not challenged or questioned 

and are seen as surrogate parents [47]. 

To contrast western assumptions about learning 

and education with Chinese ideals [48], western 

society has been described as being influenced by 

Judeo-Christian notions of individuality, progress 

and creative thinking. There is an assumption that 

many things are unknown, especially in the field of 

science. Argumentation is one of the basic ways of 

furthering knowledge. There are no 'right' answers. 

Teachers are given much less respect and are seen as 

facilitators of learning [48]. 

Today, CHC learners have three specific key 

values, namely co-operation, the concept of 'face' 

and self-effacement [50]. This co-operation system 

operates inside and outside the classroom, as noted 

by [50], who report on the perceptions of Chinese 

kindergarten teachers: “In Chinese society and in the 

classroom, the priorities are that each person must be 

part of a group or community; learning inter-

dependency, co-operation and social awareness”. 

[49] also states that: “Within the Confucian tradition, 

students learn through co-operation, by working for 

the common good, by supporting each other and by 

not elevating themselves above others.” 

This same reluctance to openly challenge 

authority and express opinions is also manifested in 

students’ relationships towards their peers. Being 

very supportive of one another, students tend to 

dislike individual critical feedback on their peers’ 

work in the presence of the whole class. Just as 

Chinese students do not like to lose face by making 

incorrect responses, they will do their best to prevent 

the same from happening to their peers. 

The concept of self-effacement also stems from 

the Confucian principle of decency, which requires 

that individuals maintain a certain level of humility 

(in accordance with their social rank) and do not 

elevate themselves above others. [46] Notes that 

Chinese people consistently describe themselves in 

less positive terms than Americans and suggests that 

this conception of the Self probably reflects their 

society’s need for modesty and balance. This 

concern for humility, however, can be counter-

productive in a learning situation when one is trying 
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to elicit evaluative comments. [51] Observed that 

Chinese students would invariably downplay their 

own performance by giving such remarks as "I didn't 

prepare well", when this was certainly not the case. 

 

6. Cognitive Scaffolding 
 

Cognitive scaffolding in computer literacy 

learning is based on two main approaches: human-

computer interface or user-interface and human-

human interface [52]. Human-computer involves the 

use of software that can be found either online (web-

based) or offline (user-interface). It provides learners 

with guidelines and exercises on a particular piece of 

software. Once a student has the ability to identify 

the problem and seek help correctly, a human-

computer interface can provide effective computer 

literacy learning. Despite the benefits of it, human-

human tutoring offers a valuable model for 

identifying effective tutorial strategies, as the 

richness of human dialog is difficult for computers to 

extract and imitate [52]. It does not just provide 

guidelines and assistance in using the software by 

helping learners to decompose and identify 

problems; it also provides support and 

encouragement for further attempts to learn. 

Rethinking scaffolding in the information age is 

one of the main principles of Vygotskian theory 

related to the notion of a zone of proximal 

development (ZPD), which was conceptualized as 

the distance between the actual developmental level 

(as determined by independent problem solving) and 

the level of potential development (as determined 

through problem-solving under adult guidance or in 

collaboration with more capable peers). [38] Trusts 

that guided interactions with an adult or a more 

skilled peer could facilitate a higher level of thinking 

within the zone. This author’s ideas have been the 

subject of much research over the years [53]. 

Scaffolding is a concept closely related to the 

idea of ZPD. Scaffolding means changing the level 

of support. Over the course of a teaching session, a 

more skilled peer adjusts the amount of guidance to 

fit the student’s current performance. Dialog 

becomes an important tool of this process under the 

ZPD scope. In a dialog, a student showing 

unsystematic, disorganized and spontaneous 

concepts requires more intervention from skilled 

helpers than a student with more systematic, logical 

and rational concepts [38]. 

 

7. Work in Progress 
 

The present ongoing research will try to 

investigate two aspects of the teaching process in 

Macao, China: reassigning the teacher role by the 

introduction of peer-tutors and the understanding of 

how computer literacy can be learnt in a Chinese 

cultural background. 

By introducing peer-tutoring, the teacher no 

longer acts as the sole source of information. His/her 

role should be re-conceptualized as a facilitator, a 

planner, a coach, a consultant and a communicator, 

determining how much complexity and detail is 

necessary to make the learning activities meaningful 

[54]. The peer-tutor role typically focuses on 

curriculum content, matching more closely a 

hierarchical teacher-student relationship than a more 

coequal student-student relationship. 
Memorizing keywords and procedural steps make 

part of the common learning approach for traditional 

education in Macao, allowing students to gain 

temporary knowledge and with difficulties for 

students to be able to apply that knowledge in real 

life. 
As expected, the local students of Macao are 

mostly Chinese and are a result of the traditional 

spoon-feeding educational background, where many 

students hold difficulties in doing challenging 

questions on their exams. These challengers usually 

require higher-order and logical thinking. Spoon-

feeding learning technique is unable to cope with 

such challenging questions. By implementing peer-

tutors, teachers gain insight into how the teaching 

materials interact with students' learning experience, 

providing another way of communication among 

class-participants. 
Certainly, the key research question for this 

project becomes as follows: To what extent might 

the effective use of peer-tutoring improve the quality 

of teaching and learning with computer literacy 

courses in an university setting without significantly 

increase the cost of provision? In a more detailed 

perspective, Table 1 shows the main areas of enquiry 

covered by this global research while Figure 1 

illustrates the action research cycle to be developed 

in the coming months. 
 

Table 1 Sub-questions generated from the main one 
How to improve the quality of learning? 
To what extent does the learning context influence the 

learning approaches? How well do students learn in a 

class with peer-tutors comparing with the 

conventional approach? 
How satisfied are students with peer-tutoring? 
How do different types of learning environments 

influence students' learning? 
How do different online resources affect their 

learning? How do their peers affect their learning? 
What influences and side-effects would peer-

tutoring provides as far as the university's future 

development is concerned? 
What differences can be expected with new teaching 

approaches within computer literacy courses? 
 

The methodology designed for this study 

combines both qualitative and quantitative 

techniques. It consists of a survey and an 

intervention by the researchers, emphasizing action 
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that could improve teaching and learning practices. 

This aim directly addresses the computer literacy 

skills only. It is expected to provide practical 

answers to institutions implementing a peer-tutoring 

program and to contribute to the design of 

collaborative learning in classrooms. 

 
Figure 1. This action research involves a revision 

(evaluation) period and a re-cycle enhancement 

 

It is expected that the use of a multi-

instrumentation design will strengthen the 

conclusions of this ongoing project which includes 

the following six items: 
 Questionnaires will be used to gather data 

concerning issues of working in teams. Both 

closed and open questions will be asked in order 

to verify the improvements as well as to 

investigate further improvements on the teaching 

approach. 

 Participant observation. Field notes of students at 

work will be used to record events and activities 

in the classrooms. 

 Student journals will be exploited to survey 

respondents' attitudes and views. These responses 

will identify new and specific questions that can 

be addressed in interviews, providing an accurate 

record of the participants thinking process. 

 Semi-structured interviews will be held with 

focus on groups. 

 Action learning workshops will provide peer-

tutors with the opportunity to explore in-depth 

concerns and perceptions before and after each 

intervention. 

 Grading of assignment tasks provided by the 

peer-tutors. 

 

8. Last Considerations 
 

Computers and information technologies are 

evolving rapidly. Consequently, computer literacy 

courses ought to respond to these high demands from 

the industry by teaching the necessary relevant 

content. Universities should continuously equip 

students with relevant abilities and preparing them 

for the real world. However, traditional teaching 

processes seem to be struggling to provide these 

requests. Many frustrations appear to have restricted 

students from learning such skills. On the other hand, 

the use of peer-tutoring as a teaching method is not 

new in education. Therefore, these theories can be 

applied on the teaching of computer literacy in order 

to meet the high demand from the outside world. 
To write software for learning purposes is both 

costly and time-consuming. Moreover, this software 

may only last a couple of years as the technology 

changes so rapidly. Few years later, students may 

require updated software. 
Prior to the year 2000, lacking knowledge of 

computer literacy was considered to be normal, so 

that application-based teaching was effective for 

students’ improvement [54]. Since then, definitions 

of computer literacy have been updated and this 

became an unstoppable trend. Recently, computer 

literacy has moved beyond technical competency 

toward a critical understanding of what students’ 

encounter in cyberspace. Certainly, the development 

of technology continues to reshape the definition of 

computer literacy including the international 

standardized computer certifications. 
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