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ABSTRACT 

 

The author's interest is to investigate the lecturers' attitudes towards online 

teaching in the learning process which is the teaching for the 21st-century 

learning process and to seek the relationship among lecturers’ attitudes, online 

teaching and learning process. The problem is many lecturers in Tangerang 

City area are afraid of using technology and some of them are stuttered and 

technology illiterate. The lecturers still prefer face to face learning in the class 

more campuses have provided Moodle as a platform of learning. With the 

circumstances of Coronavirus, the learning has moved to e-learning. In this 

research, the author used a mixed-method and the number of respondents was 

104, data collection was obtained from questionnaires sent via Google Form 

and distributed through WhatsApp to the lecturers in Tangerang City area. 
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Data is translated into frequency and regression linear. The result showed that 

73 lecturers change them toward e-learning and remain 27 lectures had 

difficulty in teaching online and preferred traditional learning. 

 

Keywords: Lecturers' attitudes, online teaching, and learning process 

 

 

INTRODUCTION  

Technological change has made life changes, including in education. In 

education, the learning process can be through face-to-face or e-learning. 

Technology development leads to innovation so that many emerging methods 

are identified in e-learning. In this study, the focus is more on the increasingly 

popular stage of higher education and helps lecturers and students and 

institutions to develop further. But, many of the lecturers are afraid and 

technology illiterate in using e-learning ( Chiasson, Terras, & Smart, 2015). 

The problem in Indonesia today is the unpreparedness of lecturers and 

institutions in responding to virtual learning. Many lecturers are confused 

using the e-learning method, they understand better if learning uses face to face 

which only sends and receives messages online. As happened in an online 

lecture at a Tangerang City university, lecturers who are afraid of technological 

change and technology stutterers prefer lectures using the traditional way of 

teaching ( De, 2018). Despite being notified, the lecturers did not heed the 

rules. Many lecturers do not agree to change learning from traditional or face 

to face to e-learning although the institutions or campuses have provided the 

training to use Moodle or some of the e-learning such as Google Classroom or 

G Suite. The previous researcher by Chin., et., al (2018) indicated that in 

teaching online, the lecturer strives to make the communication of the message 

to be conveyed in learning appropriately to students as a whole, besides that 
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when giving constructive feedback, the lecturer as a supporter finds a way to 

promote positive messages and criticism from students. Another researcher by 

Belisle (2006) revealed that the benefits of teaching online make learners 

become independent and understand that people need to learn according to 

their time. In teaching online, lecturers must have cognitive and metacognitive 

strata so that learning is achieved ( De, 2018). Based on the researchers above, 

the author concluded that teaching an online course is the encouragement and 

support as the approach to foster positive morals in the classroom and the class 

opens for 24 hours and 7 days a week, and lecturers can actively build a new 

knowledge when interacting in the learning environment that is a strength in 

online learning. The purpose of the research is to investigate the lecturers' 

attitudes toward online learning and to seek online teaching in the learning 

process. 

 

Lecturers’ Attitudes 

 The important key for lecturers in teaching is to have adequate 

knowledge. This must be addressed by the ability and skills of lecturers in 

preparing their teaching. And it is reflected in lecturers’ attitudes who have a 

conceptual teaching framework, especially with online teaching ( Bakia, Shear, 

Toyama, & Lasseter, 2012). Unfortunately, not all lecturers have complete 

knowledge about the tools available, especially in online teaching ( Arkorful 

& Abaidoo, 2014). Lecturers’ attitudes in teaching online can be shown from 

their knowledge, especially in teaching online. Their knowledge in online 

teaching is a belief that can transform traditional teaching knowledge into 
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online where the lecturers' attitudes are shown on "the true belief' and defines 

knowledge as a dynamics human process that justifies personal belief in the 

truth ( Dalkir, 2005). The lecturers believe that to produce innovation, it is 

necessary to create and learn visual knowledge so that the knowledge becomes 

new knowledge and spreads and is realized in learning products (p.58). 

 The lecturers do not depend on a textbook when teaching online. Also, 

the adaptation of information communication technology will increase access 

to resources. Technologies such as e-mail and the Internet tend to push 

lecturers toward fundamentally different teaching (Mählck & Chapman, 2004). 

Lecturers must have specific knowledge about technology and combine it with 

existing pedagogical content knowledge (Hutchison & Reinking, 2011). 

Another problem is, many lecturers neglect their ability to teach online, they 

prefer teaching in front of the class through textbooks ( (Kebritchi, Lipschutz, 

& Santiague, 2017)). Other research Davis, F. D (1989) identified a close 

relationship between having technology use skills and the level of technology 

integration in the classroom. The lack of computers on campus and access to 

the Internet and infrastructure delays and training costs and poor ICT 

competence are significant obstacles. According to Bray (2007) stated that 

behavior in using e-learning systems has an inverse relationship between 

computer experience and the use of e-learning. Many lecturers consider the e-

learning program to not meet the needs of them or students due to the lack of 

integration of technology into teaching. However, the factors that influence the 

successful use of technology and e-learning in learning are the attitudes and 

beliefs of lecturers towards technology (Alazam , Bakar, Hamzah, a, & 

Asmiran, 2013). Because e-learning in a university or institutional 

environment has found pedagogic variations similar to face-to-face learning, 

this shows that not all lecturers conduct online teaching on the same pedagogic 
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basis, or the same technological and have a strict discipline and high 

technological knowledge ( Bakia, Shear, Toyama, & Lasseter, 2012). 

 

 

Online Teaching 

 Infrastructure plays an important role in online teaching, and if 

infrastructure and training are provided, online teaching will run smoothly 

(Mardiana H. , 2018). In learning how to synchronize and asynchronous can 

be shown by instructors who can motivate students. According to Partlow & 

Gibbs (2003) found that online teaching was designed from constructivist 

principles that were relevant, interactive, project-based and collaborative and 

controlled students in learning. Besides Keeton, M.T. (2004) stated that 

effective online teaching practices are based on a face-to-face practice 

framework and this requires teaching strategies that develop the creation of a 

supportive environment for the activeness of students. It can rely on 

synchronous. But Internet technology infrastructure in campus has to increase 

bandwidth so that learning becomes synchronous. According to Perveen 

(2016) synchronous e-learning involves active discussion, direct feedback and 

there is familiarity in learning interactions. Hence, the involvement in the 

classroom carries over to e-learning. Learning is more dynamic than through 

media with time lags. The discussions were livelier and the questions were 

answered immediately right away. The speed and closeness of synchronous 

online learning generates the same level of accountability and involvement as 

classroom attendance, so ideas that emerge can compete and complement each 

other in real time and tight schedule dan good infrastructure of technology 
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Internet. Whist a synchronous e-learning is facilitated by media such as e-mail 

and discussion boards that connect work between students and lecturers, and 

this discussion board can be used on students who cannot be online at the same 

time. And asynchronous is the key to flexible e-learning. Many students take 

online learning because this asynchronous is combined with education, family, 

work and other commitments. According to ( Perveen, 2016) asynchronous e-

learning allows students to enter learning whenever they download documents 

or send messages to lecturers or classmates. Students have a lot of time to 

improve their contribution in learning compared to synchronous e-learning. To 

reduce student confusion, it is necessary to prepare an explicit online portal 

and instructional content. Do not hesitate to direct students to the teaching 

material and to redo learning. In this way, other students can benefit from 

reading questions and answers. It may also be that other people can contribute 

with additional questions or answers and suggestions and solutions. However, 

activating collaboration and connection in learning is justified ( De, 2018). 

  

RESEARCH METHOD  

This study uses a quantitative method mixed with a semi-structured 

qualitative method, by investigating the relationship between variables 

(Cresswell, 2014). The number of respondents was 104 and data collection was 

obtained from the questionnaires sent via Google Form and distributed through 

WhatsApp. A semi-structured qualitative method as the interview with 15 

lecturers for 2-3 hours in December 2019 -February 2020. Data for the 

independent (predictor) variables were from questionnaires which the author 

used the 2 questions which dimension of lecturers' attitudes towards the 

technological change and the lecturers towards online teaching. 
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Hypothesis 

There are three hypothesis on this research. They are: First, There is a 

statistically significant relationship between the frequency-independent 

variable of lecturers’ attitudes and the learning process,  Second, There is a 

statistically significant relationship between a frequency-independent variable 

of online teaching and the learning process and Third, There is the independent 

variable frequency of lecturers' attitudes towards online teaching in 

participating best in predicting the dependent variable on the learning process. 

 

 

Data Analysis 

The research used five questions of each dimension were analyzed 

using frequency for finding the most using the dimensions and regression linear 

test for independence in the testing of statistical significance of the relationship 

between lecturers’ attitudes towards online teaching and the learning process. 

Fist to find the reliability and the correlation of data to obtain the next step of 

the procedure.  

To analyze the data, first, the study needs to find the reliability of data 

and correlation between them. Table 1 is shown the reliability and correlation 

between the lecturers' attitudes, online teaching, and the learning process. 

 

Table 1. Descriptive Statistics Reliability and Correlations of Lecturers’ 

Attitudes and Online Teaching in the Learning Process 

No Variables Reliability Correlation 
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 Lecturers’ 

Attitudes 

Online 

Teaching 

Learning 

Process 

1 Lecturers’ 

Attitudes 

0.700 1 0.650 0.897 

2 Online 

Teaching 

0.749 0.650 1 0.919 

3 Learning 

Process 

0.897 0.897 0.919 1 

 

From the data above, the reliability of questionnaires is shown that 

lecturers' attitudes are 0.700. It showed that the reliability is strong, the 

reliability of questionnaires of online teaching showed of 0.749 and it is strong. 

When the lecturers' attitudes and online teaching is in the learning process, the 

reliability of questionnaires is shown 0.919, which means that significantly 

strong. For the correlation between lecturers' attitudes and online teaching are 

shown moderate, it is 0.650, but for the lecturers’ attitudes to the learning 

process showed 0.897 means quite strong. From data questionnaires of 

reliability and correlation are shown that the data is valid. 

 

FINDING AND RESULT 

Now, the research calculated frequency for each of the items in the dimension 

of data. The first research is finding the frequency of lecturers' attitudes in the 

learning process.  

Table 2. Descriptive Statistics of the frequency of Lecturers' Attitudes, 

Online Teaching in the learning process  
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Variables Means SD Freq. (%) 

Frequency of Lecturers in the learning process 

Digital Literacy 3.63 0.558 70 67.3 

Lecturers’ Collaboration 3.60 0.616 68 65.8 

Lecturers’ on-time 3.58 0.618 65 62.5 

Lecturers’ beliefs 3.51 0.623 60 57.7 

Lecturers’ Spirits 3.38 0.728 54 51.9 

Online Teaching in the learning process 

Interactive in teaching 3.67 0.530 73 70.2 

Online Knowledge Base 3.63 0.525 67 64.4 

Ask and Comments 3.50 0.639 58 55.8 

Lecturers’ preparedness 3.45 0.681 57 54.8 

Lecturers' Training 3.39 0.716 54 51.9 

Lecturers Online Learning Process 

Lecturers’ attitudes 16.70 1.576 70 67.31 

Online Teaching 16.64 1.672 73 70.19 

Source: Data process 

From the data of frequency of lecturers’ attitudes in the learning process 

is shown that digital literacy is the highest frequency (70 participants or 67.3%) 

and frequency from online teaching in the learning process is the highest (73 

participants or 70.2%). In the interview was done, most lecturers have felt 
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happy when the interaction between lecturers and students, also the interaction 

can be lecturing and describing the material. Most of the lecturers explain the 

material by sending the voice message. The students may color the material 

which is important for them. Alamsyah, A. (2018) stated that the learning 

process is a relatively permanent change from behavioral learning because the 

practice is strengthened and the learning process is carried out in differences 

in students' experiences and thoughts which will lead to different attitudes. 

Also, the NSW report (2017) indicated that lecturers who have digital literacy 

abilities and skills can design material online. The design of the material can 

involve students to ask questions and make comments. Moreover, in answering 

the material taught will lead to high interaction and learning can run smoothly. 

 The second highest frequency of lecturers' attitudes in the learning 

process is lecturers’ collaboration (68 participants or 65.8%).  The second 

highest frequency of online teaching is an online knowledgebase (67 

participants or 64.4%). The lecturers can collaborate with other lecturers 

although they have a different subject of teaching, and this will make the 

students have a broad knowledge. In successful collaboration with the others, 

the lecturers must conduct the learning process, and the lecturers must have the 

same level of knowledge, ability, and skills (Caskey & Carpenter, 2014). 

Online knowledge is providing information, services and sharing online. 

However, in analyzing the existing problems in learning, lecturers must 

understand correctly because it requires a great effort in the learning process 

so that the learning products provided must refer to a pedagogical approach 

that can build the learning process can be reused if needed (Hajric , 2018); ( 

Dalkir, 2005). 

 The third highest frequency of lecturers' attitudes in the learning 

process is the lecturers' punctual or on-time teaching (65 participants or 
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62.5%). The third highest frequency of online teaching is to ask and comment 

(58 participants or 55.8%). To be effective in teaching, lecturers must start with 

time management and set priorities, organize the day around the most 

important tasks (Darby, 2017). Setting priorities can help keep the noise on 

track throughout the day, even if something unexpected happens and becomes 

a workload. In the interview was taken, lecturers who are on time will become 

qualified lecturers. Being able to manage teaching time, lecturers can also set 

learning priorities. Crisis related to lecturer behavior will have an impact on 

student learning outcomes and will lead to new crises ( Bakia, Shear, Toyama, 

& Lasseter, 2012). When there are potential questions from students, it must 

be utilized. According to Graesser and Person (1994), students ask several 

questions in search of knowledge. If students only ask a few questions, then 

the lecturer must ask whether students understand learning. Usually, students 

do not ask for attention but the encouragement of lecturers to make students 

ask is quality thinking or cognitive questions (White & Gunstone, 1992); ( Chin 

& Osborne, 2018) with questions that are factual, procedural or outside of 

human thought. 

 The fourth highest frequency of lecturers' attitudes in the learning 

process is lecturers' beliefs (60 participants or 57.7%). And the fourth highest 

frequency of online teaching in the learning process is lecturers preparedness 

(57 participants or 54.7%). Belief focuses on instruction in presenting teaching, 

and as a form of belief that aims to teach and can form students in a belief 

system that consists of great confidence based on evidence and reason 

(Richardson , 1996). The lecturer helps students to change their beliefs who 

feel they do not understand into understanding. Moreover, the learning process 
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can help students by identifying the value of their beliefs related to teaching ( 

Mardiana & Daniels, 2019). Moreover, the lecturers' must-have preparedness 

in online knowledge and skills in using technology. For online learning, 

institutions must build on the preparedness of the online learning infrastructure. 

There is a big significant difference for lecturers who have the readiness to 

teach. The reflection of lecturers who have continuous preparedness in 

teaching and has great control and a good learning climate and can achieve the 

full learning objectives ( Paolini, 2015). It can further be shown that teachers 

who are well qualified and have high-quality teaching can close the 

achievement gap between economically disadvantaged students and those who 

are rich (Kneale, 2009). 

 The fifth frequency of lecturers’ attitudes in the learning process is 

lecturers’ spirits (54 participants or 51.9%) and the fifth frequency of lecturers' 

training is (54 participants or 51.9%). When we had the interview with the 

lecturers about their spirit to teach the students, the lecturers stated that the 

enthusiasm of spirit in teaching is to help students who do not understand 

anything to become understand, from those who cannot do math problems to 

know how to do mathematics. Making students independent is the pride of 

lecturers, students can be independent because of the guidance of lecturers 

which is to have a proud feeling. So that lecturers will continue to teach until 

old age because of these circumstances. According to Slavin, R.E. (1991) the 

spirit of learning is the tendency of a high heart to learn that obtain the 

information, knowledge, skills through the effort of teaching or experience and 

Hardjana (1994) stated that the spirit of learning and teaching is the spirit to 

provide time, energy, effort to absorb and organize information, knowledge, 

and skills that we receive and obtain through various means. Moreover, the 

role of the lecturer is one of the factors that influence student learning 
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achievement so that the lecturer is a component that has a strategic role in 

learning and has the key to improving the quality, relevance, and efficiency of 

education (Tosepu, 2019). Enable to optimally prepare their competencies, 

lecturers must have the ability, expertise, and skills in teaching both online and 

in front of the class. Hence, it can be ascertained that the better the competence 

of lecturers, the student learning achievement will increase (Preston, 2012). 

Having adequate behavior and abilities to develop students is the task of the 

lecturer and is part of the competency (Alamsyah, 2018). Great lecturers 

become important for student achievement, and hence, the lecturers can 

develop sustainable professionals in their careers (Kelly, 2019). As the 

interview to the lecturers was taken, the lecturers mentioned that an ideal 

training is needed every semester because to face new challenges in education, 

especially related to technology development, lecturers must update their 

professionalism to be more adequate. Lecturers must understand digital 

education solutions, including online teaching methodologies and how to give 

online exams which sometimes give problems to students with an Internet 

connection (Yucel, 2007). In the interview, one of the lecturers has indicated 

that it is important to remember that not all lecturers immediately feel 

comfortable using technology and hardware and software in an educational 

platform. Training to achieve educational excellence must have a training 

program that covers how technology plays a role in learning and learning 

content management systems. 

 The last frequency is lecturers on the online learning process (70 

participants or 67.31%). When the interview was done, most of the lecturers 

would move from traditional teaching to online teaching to bring them to 
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continue teaching. According to Redmond (2011) changes in teaching with 

technology put lecturers under pressure so that they can embed technological 

knowledge into online teaching so that lecturers are capable and skilled in 

teaching online. Another researcher Chiasson., et., al (2015) mentioned that 

with the change in teaching using technology, many lecturers have been 

pressured because of instilling technology knowledge into online teaching so 

that they are capable and skilled in teaching online. Therefore, teaching 

simulations can challenge students to involve them in online-based activities 

that require the development of lecturer and student skills. As a result, teaching 

tools on the Internet will empower them to learn while doing something so that 

their abilities and skills can be sharpened ( Mardiana & Daniels, 2019). It is 

shown that from 104 lecturers, 70 lecturers wish to change towards e-learning 

and 34 lecturers have difficulties using e-learning and preferred traditional 

learning. The lecturers wish to continue teaching for their careers and they have 

trained e-learning, had taken online learning courses to make them suitable in 

the job. In online teaching, it is shown that 73 lecturers have moved to online 

teaching, and 31 lecturers are still trying to learn about technology which 

enables them to have the ability and skill in teaching online. Almost all 

lecturers who have difficulty in online teaching do not move quickly to adopt 

the technology. Bray (2007) and Davis (1998) revealed that generally lecturers 

who find it difficult to use technology in teaching are lecturers who are 

technology illiterate, are not skilled in ICT and make them difficult to change. 

Most of them are lecturers who do not have a belief in using technology. Next, 

the research showed the relationship between lecturers’ attitudes toward online 

teaching and it is shown in table 3. 
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Table 3. Descriptive Statistics of the Relationship between Lecturers’ 

Attitudes toward Online Teaching in Learning Process 

Variables R R 

Squared 

F Change Sig. 

Change 

Lect. Att –learn.process 0.818 0.766 502.756 0.000 

Online teaching-

learn.process 

0.919 0.845 557.349 0.000 

Lect. Attd.-Online-Learn 

process 

0.897 0.802 418.901 0.000 

Source: Data process 

 

From table 3 the descriptive statistics for the relationship lecturers' attitudes 

towards online teaching in the learning process is shown that R is 0.818 

indicated as predicted to predict the learning process, and R Squared measures 

the proportion of the variable of lecturers' attitudes and learning process which 

is shown 0.766. It means that the proposition of lecturers' attitudes in the 

learning process is 76.7% and remain 23.4% is from others that it does not 

include in this research. For F-Change showed 502.756>0.05 (James, G., et., 

al 2013). It can be the answer to the research hypothesis number 1. So, it 

concluded that in lecturers’ attitudes and learning process that Ho is rejected 

and Ha is accepted. 

The relationship between online teaching and learning process is 0.919 and R 

Squared is 0.845. It is indicated that the relationship between online teaching 

and learning process is 84.5% and remain 15.5% is from other which does not 

include in this research. For F-Change showed 557.349>0.05. So the 



Harisa Mardiana 

 

92 
 

hypothesis number 2 is answered and the conclusion is there is a relationship 

between online teaching and learning process. And Ho is rejected and Ha is 

accepted. 

 The relationship among lecturers' attitudes, online teaching and 

learning process are shown R is 0.897 and R Squared is 0.802. It is indicated 

that the relationship among lecturers' attitudes, online learning and learning 

process is 80.2% and remain 19.8 is from others which do not include in this 

research. For F-Change showed 218.901>0.05. So the hypothesis number 3 is 

answered and it can conclude that in lecturers' attitudes, online teaching and 

learning process, Ho is rejected and Ha is accepted. 

 

 

RESULTS & DISCUSSION 

 Lecturers' attitudes have an important role in the online teaching and 

learning process. Lecturers' attitudes are the important components in the 

learning revolution which triggers the attitudes of lecturers to be more active 

in teaching ( Mardiana & Daniels, 2019). The most important thing is 

education focuses on students who maximize teaching resources and time. 

From the frequency of the lecturer's online learning process, 70 lecturers from 

lecturers' attitudes and 73 lecturers from online teaching are eager to improve 

their attitudes and abilities and skills. This showed that 70 of 104 lecturers 

eager to change. These changes can be viewed from how much the changes 

and is shown from beliefs, as strong desires and changes in the knowledge and 

abilities and skills gained in the experience, training and teaching readiness of 

the lecturer (Kneale, 2009).  While 30 lecturers from lecturers' attitudes and 27 

lecturers from online teaching are having difficulty to change the face to face 

teaching into online teaching. When the interview was taken, the main factor 
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is because of they afraid of technology and technologically illiterate, so that it 

takes them a long time to learn to change. Besides, they also do not have a 

strong belief to change even though the change has been done by training and 

increasing knowledge (Hajric , 2018); ( Dalkir, 2005). 

In online learning, lecturers enter the realm of constant learning which 

embraces the application of theory in the real world through multimedia, video, 

and interactivity. Hence, lecturers can effectively utilize the power of 

technology in online learning (Hajric , 2018). In the interview was done most 

lecturers stated that the problem is the campus infrastructure that must 

accommodate access to learning so that the benefits that have been used by 

lecturers in teaching can be the progress of the campus and students. Therefore 

the benefits of infrastructure must be accompanied by the ability of lecturers 

to teach and understand digital literacy and use it into online curriculum 

construction (Caskey & Carpenter, 2014). In certain contexts and small class 

sizes, synchronization can be done well and supported by adequate Internet 

technology. The positive effect is immediately felt by students and lecturers 

after completing learning because by using a synchronous learning approach 

like this can take place well.  

Besides, online learning is increasingly in demand by all lecturers 

because of the flexibility of the schedule and the cost-effectiveness of 

education and learning opportunities located elsewhere through distance 

teaching so that lecturers and students can access the learning ( De, 2018). 

Besides, lecturer training in online teaching must be implemented so that 

lecturers are more constant in teaching. Online teaching resources as a means 

of updating and sharpening lecturers that force lecturers to continue to improve 
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their teaching through professional development in the daily life of lecturers ( 

Dalkir, 2005). The advantage of using asynchronous is that e-learning is 

flexible, pacing and affordability Lecturers who choose asynchronous because 

of the many commitments that must be carried out and their families and other 

needs, besides that students also have work that cannot be left out, so that using 

the asynchronous approach to learning can be carried out, besides using the 

asynchronous approach it provides lower costs even though to interact not in 

real time but still can ask the lecturer via email or social media. The 

acceleration of learning depends on the learner who offers the opportunity to 

work at the same time learning with minimal costs. 

 

 

 

CONCLUSION 

Now Education is entering a new era - the era of online education. But 

there is no other reason that can be avoided from teaching online. Online 

education is an education that makes sense and is a useful learning method for 

sharpening technology skills that require new skills. Lecturers who teach in 

tertiary institutions can do their learning wherever they are, for example in 

distant places that are not relevant for teaching, but the lecturers can teach. 

However, lecturers need to plan to actively integrate online classes as 

often as possible. In learning, it takes a time limit and calendar that determines 

attendance directly. Posting announcements provide further explanation and 

provide tips on upcoming assignments and reply to online discussion posts that 

are important in answering student questions. So, when teaching directly 

lecturers need not expect students to continue without regular guidance, 

because the involvement of faculty and campus will apply on the Internet. 
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In the future, if lecturers have mastered online teaching and they will 

change, online learning will be fun and students can do quality learning just 

like face to face learning. With a focus on online teaching knowledge, lecturers 

are forced to know and deepen the technology that is the 21st-century teaching 

reference. The ability and skills and expertise of lecturers to automate 

teachings, such as methods, teaching materials and assessment digitally can 

track student progress with reporting tools and analytic platforms created by 

the campus. Moreover, student progress can be demonstrated in real-time. 

Students are not only able to empower digital technology but can also go 

beyond functional and relevant exploration of learning. 
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