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Abstract 10 

During the Covid-19 pandemic, almost all regions of Indonesia, including Sikka, East Nusa 11 

Tenggara, Indonesia, have implemented e-learning. However, this method has not been 12 

conducted in all schools due to the problem of uneven internet access. Disconnection from 13 

the internet makes it difficult to conduct this process effectively even though students have 14 

smartphones. Furthermore, the expectation of education quality improvement in sciences also 15 

gets higher with the development of today's world technology, and this cannot be avoided. 16 

Augmented Reality (AR) gives a variety of opportunities to be utilized as science learning 17 

media embedded on smartphones even without an internet connection. Therefore, this study 18 

aims to conduct an intervention towards the teachers through the training and workshops on 19 

the use of Augmented Reality for science learning on the topic of Global Warming. This 20 

research was action research approach. In considering this problem, the intervention of 21 

teachers’ behavior and perception was conducted through training and workshops on the use 22 

of augmented reality for science learning using one-shot case study research design. This 23 

program had four stage: need identification, strenthening the understanding of using AR, 24 

training and worskhop implementation, and evaluation. The participants of this program were 25 

24 science teachers from 10 schools at junior high schools in Sikka Regency, where 17 were 26 

females, 7 were males. The marker-based AR was developed based on learning media need 27 

assessment provided by teachers. Teacher optimism was measured using a questionnaire with 28 

a Likert scale. The program's implementation led teachers to understand the use of AR in 29 

learning, significantly to develop HOTs (higher-order thinking skills) in science learning. The 30 

results of this study implies for the development of school policies to establish digital 31 

learning media used without the internet on various learning issues in rural areas.   32 

Introduction 33 

The Covid-19 pandemic is having a different impact on learning practices in Indonesia. 34 

Besides the need to improve their reaction in the teaching and learning process-related factors 35 

are also essential. In rural areas with little internet access, a conducive situation for online 36 

learning is relatively limited [1]. Furthermore, the demands for competence development that 37 

meet the needs of living in the era of Industrial Revolution 4.0 cannot be simply ignored in 38 

learning.  39 
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Industrial revolution 4.0 may help to overcome the obstacles related to online learning in 40 

pandemic to limit the direct interaction. The themes of artificial intelligence, robotics, cloud 41 

computing, big data, internet of things (IoT), augmented reality (AR), and virtual reality (VR) 42 

give a lot of opportunities for learning following the goals of new skills in this era. The use of 43 

a variety of learning media based on competence requirements will support innovative and 44 

creative learning as a part of HOTs (higher-order thinking skills) [2,3]. This expectation 45 

corresponds to the educational objectives set in the 2013 curriculum. 46 

AR is one of the newest technologies in the era of Industrial Revolution 4.0 and has offered 47 

various possibilities to bridge the gap in the quality of education [4-6]. It is used as a science 48 

learning media to support a variety of performances in the sciences [7,8]. Furthermore, it can 49 

also be embedded on smartphones without an internet connection, therefore, the utilization 50 

can be a solution in learning including in Sikka, particularly when there is no internet access. 51 

Global learning development has also been anticipated by the government through the 52 

Curriculum of 2013. The provision mentions a variety of learning models and strategies used 53 

to achieve learning goals. Meanwhile, the three models used are project-based, problem-54 

solving, and discovery learning, and they can also be used by utilizing AR in science 55 

learning. These can be supporting factors in the implementation of AR to improve the quality 56 

of education in rural areas. However, in particular rural areas including Sikka, many teachers 57 

experience obstacles in the teaching and learning process. Developing the skills of the teacher 58 

in the era of the industrial revolution is an essential element for successful learning [9]. The 59 

characteristics of learners related to the ability to learn independently should also be 60 

considered to optimize the use of the media [10]. 61 

During the initial discussion with the chief of the Science Teacher Association and two junior 62 

high school science teachers in Sikka, several obstacles in science learning for adaptation in 63 

the pandemic era were discussed. Generally, learners have gadgets that enable the use of 64 

digital materials, and this is related to students’ perception in electronic-based learning 65 

[11,12], including students in Sikka, Indonesia [13]. However, in online learning, there are 66 

several obstacles in terms of internet network availability. One of the alternative solutions is 67 

providing digital learning sources accessed without the internet (embedded on the gadget). 68 

The partner problem in this situation is that junior high school science teachers have no 69 

adequate skills in using digital learning media with particular strategies. This problem 70 

encouraged the implementation of a behavior and perception intervention focusing on science 71 

learning at junior high schools in Sikka, East Nusa Tenggara. This is conducted as a solution 72 

in partnership between the Department of Education, Culture and Sports, Science Teacher 73 

Association, Institute of Teacher Training and Education, Muhammadiyah Maumere, and 74 

Ahmad Dahlan University to improve the quality of science learning at junior high schools. 75 

The program implementation resulted in the teachers with AR understanding, developing 76 

HOTs in science learning as the output as well as several copyrights in the form of videos and 77 

the AR-based application. 78 

Literatur Review 79 

Online Learning Obstacles and Opportunies during Pandemic Tambahi referensi 80 

During the pandemic, almost all schools have implemented online learning either on their 81 

consciousness or because of government policies. However, not all schools can implement 82 

this policy well due to various obstacles. The results of the Ref study [14] stated three 83 
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obstacles to online learning during the pandemic. The lack of capabilities to communicate 84 

remotely, weak internet speed, and the difficulty of students' understanding of some subjects 85 

in the absence of classroom interaction. In comparison, the study conducted by Ref. [15] 86 

stated that limited quotas and internet networks caused inefficiencies during online learning. 87 

It can be understood that it becomes an obstacle in mitigating learning during a pandemic in 88 

areas where internet networks are limited. Likewise, quotas are relatively expensive for 89 

people with limited economic levels. In Indonesia, there is a tendency for teachers not to 90 

implement learning strategies following the concept of good online learning. The platform 91 

and the learning activities mainly use WhatsApp [15]; it indicates a lack of teacher skill to 92 

arrange online learning. Research Ref [16] adds that a critical constraint in online learning in 93 

Indonesia is teachers' skill in implementing appropriate strategies and low learning 94 

motivation. Other studies corroborate the findings regarding the obstacles to online learning 95 

during the pandemic. It is both in terms of technical aspects and the skills of teachers and 96 

students. There are at least three main obstacles to good online learning: limited internet 97 

access, not all students having gadgets, and teaching skills in managing online learning. The 98 

aspect of teacher limitations in managing learning includes skills in using online learning 99 

platforms, developing learning media, and managing online interactions. 100 

14. Lassoued, Z., Alhendawi, M., & Bashitialshaaer, R. (2020). An exploratory study of the obstacles 101 
for achieving quality in distance learning during the COVID-19 pandemic. Education Sciences, 10(9), 102 
232.  103 

15 Bahasoan, A. N., Ayuandiani, W., Mukhram, M., & Rahmat, A. (2020). Effectiveness of online 104 
learning in pandemic COVID-19. International journal of science, technology & management, 1(2), 105 
100-106. 106 

16. Rahayu, R. P., & Wirza, Y. (2020). Teachers’ perception of online learning during pandemic 107 
Covid-19. Jurnal Penelitian Pendidikan, 20(3), 392-406. 108 

Educational policymakers and school administrators have been trying to find various 109 

solutions so that online learning can run smoothly. This effort cannot immediately solve 110 

problems, especially those related to sudden changes and cannot be resolved quickly. Some 111 

of the efforts made are providing learning platforms, training and workshops for teachers, 112 

providing digital learning content, and increasing internet access. The Indonesian government 113 

also applies these policies to schools. The participation of higher education in supporting 114 

government policies is significant for teachers, especially for rural areas and islands which 115 

are relatively limited in resources. 116 

This pandemic situation has provided vast opportunities for the penetration of information 117 

and communication technology in rural schools. The awareness of education managers so 118 

that learning continues to run well has become a driving force for teachers to increase 119 

competence in managing digital-based learning both online and offline. Internet access 120 

constraints need to be anticipated and resolved by providing various digital learning content 121 

accessed through gadgets owned by students. This effort was to continue implementing social 122 

distancing and because of the reduction in direct interaction at schools. In line with the issue 123 

of Industrial Revolution 4.0, Augmented Reality is one alternative to digital-based learning. It 124 

does not have to use the internet. Adjusting this technology in education can also be related to 125 

various global issues that are important to students. 126 
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The used AR for Learning Tambahi referensi 127 

As mentioned before, in the environment of students who cannot get internet access, 128 

providing learning resources that can improve learning performance with independent and 129 

group learning becomes very important [7-9]. However, the media in science learning, 130 

especially about global warming, has limitations in explaining a phenomenon [10-12]. 131 

Augmented reality can enrich existing media by adding various deeper and more complete 132 

activities available on smartphones [13]. This feature will be activated when obtaining a 133 

trigger from the material contained in the AR marker [14]. With these advantages, these 134 

learning media are more practical and effective for developing new competencies in this era 135 

[15-17]. The learning material embedded, e.g. module by augmented reality can be designed 136 

to improve students' competencies. However, research developing this module is still 137 

relatively little developed as an alternative learning media during the pandemic, especially in 138 

areas where internet access is not covered. 139 

The research results [18][19] show that Indonesian people are among those with a high level 140 

of mobile technology-based social media use. With the Covid-19 pandemic that demands the 141 

strengthening of online learning, not all students can take advantage of the potential of this 142 

technology in education. This benefit is especially true in areas that do not have good internet 143 

access. One technology that can bridge this is the use of AR. 144 

Recent studies on Technology Enhanced Learning have placed AR as necessary in increasing 145 

learning effectiveness. AR is a technique in informatics that combines two-dimensional or 146 

three-dimensional virtual objects into three-dimensional real space and projects these virtual 147 

objects in real-time [20-22]. AR can stimulate the user's perception and senses. This 148 

technique combines modules (two-dimensional) with additional three-dimensional virtual 149 

information in learning. This combined information can be displayed with the help of mobile 150 

devices such as webcams, computers, smartphones, or google [21]. With this technique, the 151 

user can see virtual objects with the intermediary of mobile technology. These advantages are 152 

used in science learning to explain various phenomena more fully. It is impossible to write in 153 

a book to increase the immersion when understanding phenomena [23][24]. Studies on AR in 154 

science learning show promising results for improving competence in critical thinking and 155 

collaboration skills. 156 

Materials and Methods 157 

Context of Program 158 

The participants of this program were 24 science teachers at junior high schools in Sikka 159 

Regency, where 17 were females, 7 were males; 16 teachers were 20-35 years old. 160 

Meanwhile, 7 teachers were 35-50 years old, 1 teacher was older than 50; they were all from 161 

10 schools). The method used was a training and workshops on the use of AR for science 162 

learning, and the topic used as Global Warming. The program was conducted from 10 April 163 

to 20 September 2021. Furthermore, the implementation of activities was blended and some 164 

activities were conducted offline at the Institute of Teacher Training and Education, 165 

Muhammadiyah Maumere (participants attended the event with the health protocols 166 

following the provision of the Covid-19 Task Force) and online by using the Zoom meeting 167 

application. Questionnaires were distributed through Google Form to collect data on the 168 

participants’ responses. 169 
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Instrumentation and Analysis Techniques 170 

There are two kinds of research instruments: a needs analysis instrument and an application 171 

optimism instrument. The needs analysis instrument was a questionnaire with open-ended 172 

questions covering the obstacles encountered, the alternative solutions implementation, and 173 

the implementation results' effectiveness. Questionnaires were shared using Google Forms 174 

distributed before participants took part in the training and workshops. The results were 175 

analyzed using Affinity Diagram and Pareto techniques. The optimism level questionnaire 176 

adapted from Lund (2001) included five statements: the usefulness of AR media that can be 177 

accessed by the internet, experience using AR media, belief that AR media is practical for 178 

learning, confidence in learning media with manuals, belief in increasing independent skills. 179 

This questionnaire was shared using Google Forms too. The results were processed 180 

qualitatively based on the proportions.  181 

 182 
1. Lund, A. M. (2001). Measuring usability with the use questionnaire12. Usability interface, 8(2), 3-6. 183 

 184 

Stages of Program 185 

The stages to achieve the goals of the teacher’s behavior and perception intervention program 186 

related to AR-assisted learning are shown in Figure 1. 187 

 188 
Figure 1: Stages of Program Implementation 189 

1st Phase: Need Identification of Learning Media. This stage was conducted by delivering 190 

questionnaires through Google Form to determine a variety of obstacles in science learning 191 

amidst the pandemic era. The questionnaires were in the form of open questions and the 192 

results were analyzed by using the techniques of Affinity Diagram and Pareto to determine 193 

the aspects of the learning obstacles. The results were also supported with statements from 194 

two resources (the chief of Science Teacher Association and the principal of the junior high 195 

school) and became fundamental for the next stage in determining the training materials. 196 

2nd Phase: Strengthening the Understanding of Using AR for Developing HOTs. Following 197 

the learning obstacles identified in stage I, participants attended an online training 198 

with three speakers in this stage. The first speaker delivered materials about AR-199 

based media to develop HOTS in science learning at junior high schools. The second 200 

•Need assessment of the 
learning media

1st Phase

• Improving the teacher 
skills on using AR and 
HOTs

2nd Phase
• Practicing the use of AR 

in learning

•Developing the learning 
evaluation instrument

3rd Phase

• Program evaluasion

•Next action discussion

4th Phase
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speaker explained the government’s policy of school quality improvement in the era 201 

of Industrial Revolution 4.0. Meanwhile, the third speaker delivered the role of higher 202 

education institutions in the partnership of the online learning implementation in 203 

Sikka. After this training, the participants were given questionnaires to measure the 204 

rate of teachers’ beliefs in the use of AR for learning. 205 

3rd Phase: Training on Using AR in learning. Based on the data analysis on stage II, AR-206 

based learning media was developed to be embedded into gadgets on the topic of Global 207 

Warming. Therefore, teachers and students do not need to have internet access when using 208 

this application. In this stage, teachers were given training and workshops to use an AR-209 

based application in science learning, and the implementation was blended. The participants 210 

attended the event in the Institute of Teacher Training and Education, Muhammadiyah 211 

Maumere, while the trainers interacted through online platforms. The first trainer explained a 212 

variety of instruments to measure the success of science learning assisted with AR. The 213 

second trainer, as an expert in AR development, gave training on how to use KOFIN, an AR-214 

based application, related to the topic of Global Warming. In addition, the third trainer 215 

explained how to arrange questions for science learning evaluation on the topic of Global 216 

Warming. The participants collectedquestionnaires related to the follow-up plans and the 217 

success rate of the program through Google Form. 218 

4th Phase: Program Evaluation. This stage was conducted to obtain the success rate of the 219 

teacher’s behavior and perception intervention program in using AR for learning and follow-220 

up plans after training in the form of classroom action. The results of this stage will be a 221 

recommendation for the next teachers’ competence development program. 222 

Results  223 

Science Learning Obstacles 224 

The required identification of learning media collected through Google Form disclosed a 225 

variety of science learning obstacles amidst the pandemic era in Sikka. The questionnaires 226 

were in the form of three open questions. The results analyzed by using the techniques of 227 

Affinity Diagram and Pareto. Figures 2 to 4 show the results. 228 

 229 
Figure 2: The online learning problem  230 
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 231 
Figure 3: Teachers initiative to solve the learning problem 232 

 233 
Figure 4: The effectiveness of the initiative implementation 234 

Optimism Level of Using AR 235 

With the training, the teachers gave responses in terms of their optimism for implementation 236 

at their schools. The results of questionnaires collected using Google Form are seen in 237 

Figures 5 to 8. 238 
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 239 
Figure 5: The intention of ICT based media without internet 240 

 241 
Figure 6: Teacher experiences with using AR 242 

 243 
Figure 7: Teachers’ optimism on using AR 244 



Hindawi Template version: Apr19 

 

 9 

 245 
Figure 8: Teachers’ responses to their skills to use AR 246 

AR on the Topic of Global Warming 247 

Considering the teachers’ responses, AR-based learning media was then developed to be 248 

embedded on the gadgets for the topic of Global Warming. It uses markers to bring out the 249 

Global Warming phenomena. The results of the media development were three marker-based 250 

ARs. In the activities of the teachers during the workshop, they creatively provided several 251 

alternatives to the use of marker-based AR. Teachers can use this media either as part of a 252 

worksheet or comic or stand alone as a direct media. Figure 9 shows AR markers that have 253 

been printed and used for learning.  254 

Figure 10 is the AR marker pinned in the tree as an alternative learning media. 255 

 256 
Figure 9: Products of AR cards Markers 257 

 258 
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Figure 10: AR Pinned on the Tree 259 

Discussion 260 

Affinity Diagram and Pareto showed that the significant obstacles are low internet access, 261 

teachers' skills in implementing online learning strategies, and variation of learning media. 262 

During the pandemic, teachers tried to run science learning online following the policies of 263 

the local education office. The two main challenges are not having a quota for internet access 264 

and no internet network. These two things are essential requirements to conduct online 265 

learning. Many other studies related to online education in various countries also show that 266 

these two issues are obstacles that need attention [check references]. Teachers try to apply 267 

digital-based learning online, but internet access is limited. Increasing access is undoubtedly 268 

an ideal solution, but this solution requires a relatively long time because it is related to 269 

various policies at a higher level from several ministries. The fastest solution while still 270 

paying attention to the learning objectives is to develop digital learning media used without 271 

the internet. Many studies have shown the effectiveness of this kind of media. 272 

Furthermore, they should be alternative learning that does not require internet access but still 273 

uses technology. Digital media installed on gadgets also provides opportunities to encourage 274 

various learning skills and student competencies. The use of technology in the current era is 275 

critical to master science materials at this secondary school level [14-16]. Teachers can 276 

improve various competencies relevant to the 21st century by utilizing technologies such as 277 

critical thinking skills [17-19], creativity [20,21], and collaboration [22,23]. 278 

The data obtained shows that almost all efforts are activities to provide an internet quota. 279 

Seven respondents changed online learning by providing printed materials. This result is 280 

undoubtedly beyond expectations for the development of various alternative digital learning 281 

solutions. There are relatively no teachers who have tried to develop or use digital learning 282 

media installed on gadgets. Applications that can be accessed offline and embedded in 283 

devices have not been set. This situation will undoubtedly affect the level of efficiency and 284 

effectiveness of learning. Several possibilities need to be revealed further why teachers have 285 

not tried this alternative. Several opportunities are due to the skills of teachers in rural areas 286 

in developing digital learning media. Several other researchers have studied this indication. 287 

This situation leads to the need to improve the skills of teachers to use digital media installed 288 

on gadgets and develop relevant learning stages using these media. 289 

Meanwhile, the development of applications directly on the device becomes a new 290 

opportunity to provide learning resources [24,25]. Several teacher responses in dealing with 291 

obstacles showed negative results for the alternatives. This finding is an opportunity for the 292 

application of AR embedded in gadgets as a learning alternative. The observation reported by 293 

the chief of the Science Teacher Association also showed similar findings of science learning 294 

obstacles. It is also supported by the principal of junior high school SMP Negeri I, who 295 

mentioned how science learning and the barriers of online learning implementation. The 296 

obstacles in terms of supporting facilities for online learning influence the learning 297 

performance [10, 11]. The follow-up to this result is to provide learning media installed on 298 

the gadget and provide training and workshops on its use in learning. 299 

In the needs analysis, the teacher explains that the provision of digital learning media 300 

installed on gadgets can encourage better learning during this pandemic. AR was also 301 

responded positively as an alternative in teaching science following current technological 302 

developments. The teachers were given training on using AR to develop HOTs to transform 303 
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the good perceptions of technology-based science learning (AR). This understanding also 304 

refers to educational policies from the government and the partnership with other 305 

stakeholders. With the training, the teachers gave responses in terms of their optimism for 306 

implementation at their schools. The actual findings showed a high opportunity in the use of 307 

AR in science learning. After training on AR, teachers (79%) stated that ICT-based 308 

applications running without internet access could complete understanding during this 309 

pandemic. The teacher uses an AR-based application embedded in smartphones during the 310 

training. 311 

Furthermore, this experience is their reason for opening up opportunities for AR in science 312 

learning. The expected result of this utilization is an increase in students' competence 313 

following the needs as in other studies [25,26]. Teachers' optimism to apply AR in learning 314 

certainly needs to be supported by good skills. Other studies related to education in 315 

Indonesia, especially in rural areas, indicate the teachers feeling. Many teachers do not have 316 

the opportunity to improve their skills in using digital technology. These results are the same 317 

as the results in this research, which shows that teachers need training and workshops on 318 

using this technology. These results form the basis for the development of AR and provide 319 

related training to teachers. 320 

The development of AR and interventions for teachers in the form of training and workshops 321 

responded to the condition of teacher skills. The majority of teachers (75%) have never used 322 

AR, and their experience using and integrating with learning strategies is valuable. This 323 

media is engaging for teachers to organize more varied learning. Training is given to teachers 324 

to master three critical competencies: the operation of AR-based learning media, 325 

development of learning strategies, and measurement of HOTs-oriented learning outcomes. 326 

While at the workshop, the teacher experienced project-based group learning with the output 327 

of learning strategies for the issue of Global warming using AR media and HOTs-based 328 

learning outcomes measurement instruments. 329 

Furthermore, AR media that provides a high level of immersion with suitable learning 330 

strategies can increase students' competence. This result can be explained by motivation 331 

theory, and a good learning environment (media, methods, materials) will encourage better 332 

learning motivation. The impact of good motivation is to ask for high learning and boost 333 

good performance [26,27].Teachers practice using marker-based AR as an appropriate 334 

learning strategy. In terms of optimism, some feel unsure about applying it in their learning 335 

(4%), and this optimism is essential to ensure the success of its implementation. Several other 336 

studies support this finding that teacher optimism will increase the chances of success in 337 

applying both technology strategies and learning media [28-30]. Therefore, it is necessary to 338 

examine the factors that make teachers feel optimistic about their application. AR-assisted 339 

learning media have several formats that can be used flexibly, such as cards, worksheets, and 340 

comics. The creativity in using these various forms is an indication of their optimism. 341 

Part of this teachers’ optimism is shown in the level of independence to learn AR-assisted 342 

media. All teachers stated that they can learn to use AR and apply it either manually (54%) or 343 

studying with friends (46%). These results showed high opportunities to apply an AR-based 344 

application to support science learning due to several benefits and do not need internet access 345 

to use. The immersion aspect of AR also becomes the excellence of this technology [26,31]. 346 

Besides, teachers also tend to have a strong belief in its utilization, even though some do not 347 

believe in the media effectiveness. The results of the analysis recommend the use of AR for 348 

science learning. Following the analysis on the characteristics of science learning and the 349 

broader interest, an AR-based application on the topic of Global Warming was agreed to be 350 
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developed. This application is directly embedded in the gadget and does not need internet 351 

access. 352 

Considering the teachers’ responses, AR-based learning media was then developed to be 353 

embedded on the gadgets for the topic of Global Warming. It uses markers to bring out the 354 

global warming phenomena. To make sure teachers’ ability to use AR is developed, the 355 

teachers, as a group or individual task, have created learning strategies assisted with AR test 356 

items to find out the learning effectiveness, and questionnaires to measure the students’ 357 

responses. Furthermore, it was disclosed that AR products can be used in a variety of learning 358 

strategies and developing HOTs following the results of a study by [32,33]. The combination 359 

of virtual and real objects is the benefit of this digital media to increase motivation and 360 

learning outcomes [26,27]. There are several techniques of using AR for learning developed 361 

by the teachers in this training and workshop. The teachers’ ideas of using AR in various 362 

strategies are believed to increase some students’ skills, such as the results of other studies. 363 

This belief is also in line with similar research related to the use of AR in various forms 364 

[19,34]. 365 

This study implies that there is a need for policies from schools to facilitate teachers in their 366 

implementation. This policy is mainly because not all teachers have sufficient skills in the use 367 

of this media. The continuous training reaching all teachers using AR that integrates various 368 

learning strategies enables more engaging and effective learning. In addition, AR media with 369 

the theme of Global Warming can be used in science learning and other knowledge. The 370 

global warming phenomenon impacts various sectors of life, so studies from multiple 371 

scientific perspectives will provide good insights for students. Success in this broader study 372 

requires support from school administrators and the ministry of education.  373 

Conclusion 374 

The training conducted with participants of science teachers at junior high schools in Sikka 375 

gives positive impact on the implementation of digital technology-based learning. 376 

Meanwhile, the AR-based application on the topic of Global Warming can be used with a 377 

variety of strategies. The instruments to measure the learning outcomes that meet the 378 

expected competencies in the era of Industrial Revolution 4.0 can also be developed. 379 

Furthermore, the AR applications should be implemented in a variety of formats to support 380 

more meaningful learning. This will broaden the benefits and strengthen the partnership that 381 

has been built during the training. The partnership is particularly for the implementation of 382 

the classroom action study as the follow-up of the program. Mentoring from higher education 383 

institutions in the implementation of classroom action is also required to improve the quality 384 

of the output. 385 
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accepted for publication in the journal, Education Research International. We will be in touch
shortly to request electronic files for your manuscript.

The publication process will begin upon the receipt of these files.

As an open access journal, Education Research International has an associated Article
Processing Charge. The total charges for your manuscript 7264230, before any taxes, are USD
1025.

VAT charges will be applied for individuals resident in the UK and for institutions registered in
the UK. VAT is calculated at the applicable rate, currently 20%, on the net USD amount and this
VAT charge will be available for review on the invoice prior to confirmation.

What to do next?

This invoice is payable upon receipt. You can view the invoice for your article, confirm billing
details, apply coupons and make payment through the following URL:

INVOICE DETAILS

You do not need to log in to your account to access the link. After entering your billing address
information, you will be able to pay by credit card, PayPal or bank transfer. We are unable to
accept payment by check.

If paying by credit card, we accept Visa, Mastercard, Discover and Maestro. If your credit
card is not one of these then you may be able to use PayPal to make payment using your credit
card.

If paying by bank transfer, please use invoice number in the payment reference and return a
scanned copy of the bank payment authorization by email to invoices@hindawi.com to help us
track your payment. Please note that bank transfer payments can take up to a week to arrive
and will be confirmed as soon as funds have cleared.

https://hindawi.com/
https://hindawi.com/
https://invoicing.hindawi.com/payment-details/620a2682-5194-4820-97cc-78204f2e86d3
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If the payment needs to be made by your institution or by another author, you can forward them
the invoice link in this email and they will be able to make payment directly. However, please
note that as the author that submitted the article remains responsible for ensuring payment is
made in full, you may be contacted if this institution or author does not make payment.

Got a question?

If you have any questions related to the invoice, just reply to this email and our Customer
Service team will be happy to help.

 

 

Hindawi respects your right to privacy. Please see our privacy policy for information on how we store, process, and

safeguard your data.

Unsubscribe

sulisworo dwi <sulisworo@gmail.com> Sun, Nov 28, 2021 at 5:40 PM
To: Hindawi Invoicing <invoices@hindawi.com>

Please find the payment receipt as attached.
Thank you.
Dwi
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Jane Rose Rose Mercado <invoices@hindawi.com> Mon, Nov 29, 2021 at 4:47 PM
Reply-To: Jane Rose Rose Mercado <invoices@hindawi.com>
To: sulisworo@gmail.com

Dear Dr. Sulisworo,

Thank you for sending the payment proof.

This is to confirm that we have just received the payment. 

We look forward to further collaboration in the future.

Best regards,

Jane Rose
________________________________
 
Jane Rose Mercado
Support Specialist

Hindawi.com | Twitter | FaceBook | LinkedIn | YouTube
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Thank you for your assistance. 
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Quality Checking Team <support@hindawi.com> Sat, Nov 27, 2021 at 11:18 AM
To: sulisworo@gmail.com

 

Dear Dr. Dwi Sulisworo,

Regarding your manuscript The Science Teachers’ Optimism Response to the Use of Marker-
Based Augmented Reality in the Global Warming Issue 7264230, we would be grateful if you
could please address the following:

Please upload editable figure files and tables separately.
Please upload editable versions of the figures under the Figures & Tables section.
None of the figures can be edited. We need to be able to edit lines arrowheads
and fonts to match the journal’s style. Each figure should be a separate ps eps ai
visio wmf emf Word Excel PowerPoint or PDF file which can be edited. Please
note that jpg bmp png and tif files cannot be edited by default.

Please upload the main manuscript file in an editable format
Please remove the highlighted/tracked version and the clean upload editable
versions of the final revised manuscript under the main manuscript section. (Doc
format). In case if you can only provide latex files please upload it under the figure
& table section. Note: It is noted that the from reference 13 to 34 in the version 2
manuscript is missing in the version 3 manuscript. Few of them are provided
within the sections of the manuscript. Please place all the references in the
reference section alone.

Additional Comments:

Dear Dr. Dwi Sulisworo, We have noticed that you have not linked an ORCID iD to your
account. We require all corresponding authors to have a linked ORCID (Open Researcher
and Contributor ID) account on the Phenom Review system. Please visit
https://review.hindawi.com/profile and select ‘link’ in the ORCID ID box to proceed. You will
be asked to log in using the email address “[sulisworo@gmail.com]” and the password that
you previously registered on the system. If you do not already have an ORCID, you can
create one by following the same link as above; ensure that you use the same name format
that you have used for your Phenom account. Please note that failing to complete linking an
ORCID account for the corresponding author(s) may delay eventual publication of your
article. Please also provide your ORCID in response to this email for our records. (We
require your registration in order to include authors’ ORCID IDs in the article metadata that
we submit to various indexing services. ORCID is an open, non-profit, community-based
effort that has been created by a number of leading research funders, universities, and
publishers to solve the name ambiguity problem in scholarly communications by creating a
registry of persistent unique identifiers for individual researchers and an open and
transparent linking mechanism between ORCID, other ID schemes, and research objects
such as publications, grants, and patents.)

1. Click on the manuscript title The Science Teachers’ Optimism Response to the Use of
Marker-Based Augmented Reality in the Global Warming Issue, which will show the
status "Submit Updates"
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https://review.hindawi.com/profile
mailto:sulisworo@gmail.com


2. Click on the "Submit Quality Check Updates" button to show the manuscript details and
files

3. The manuscript information will be pre-filled as you submitted the manuscript, so you will
not need to complete the entire submission again. Scroll down the page until you reach
the area(s) that need updating

4. If the manuscript file needs updating then go to the 'Manuscript Files' section, and click
the small bin icon next to the manuscript file. This will delete the file. You can then upload
the new updated file

5. When all necessary changes have been made, click the green "Submit manuscript"
button at the bottom of the screen, and this will return the manuscript to the Hindawi
team.

 

Kind regards,
Quality Checking Team

 

This email was sent to sulisworo@gmail.com. You have received this email in regards to the account creation,

submission, or peer review process of a paper submitted to a journal published by Hindawi Limited

Hindawi Limited, 3rd Floor, Adam House, 1 Fitzroy Square, London, W1T 5HF, United Kingdom

Hindawi respects your right to privacy. Please see our privacy policy for information on how we store, process, and

safeguard your data.
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Dear Dr. Dwi,

I am pleased to let you know that the first set of galley proofs of your Research Article 7264230 titled "The Science
Teachers’ Optimism Response to the Use of Marker-Based Augmented Reality in the Global Warming Issue," is ready.
You can apply your corrections directly to the manuscript with the Online Proofing System (OPS).

Using the OPS, you can quickly and easily make corrections directly to your galley proofs and submit these
corrections with a single click.

https://ops.hindawi.com/author/7264230/

Please note, although all authors can view the proof, it is only the submitting author (the author addressed in this
email) who has the ability to edit and submit the corrections. However, the submitting author can log in to the OPS
and re-assign the proof to another author if necessary. The submitting author will need to log in with the email address
included on this email.

If a new corresponding author is added, they must log into their manuscript tracking system account and add their
ORCID ID. Any additional ORCID IDs added on during proofing will also need to be updated on that author's account.
Delays can occur if this isn't done.

We encourage all authors to provide figures that are suitable for visually imparied readers. Please refer to the section
"Are your figures accessible to all readers?" on our website https://www.hindawi.com/publish-research/authors/ready-
submit/ for advice on how to make your figures as accessible as possible, including guidelines on preferred colour
combinations. Please upload any replacement figure files as attachments to the online proofing system.

To expedite the publication of your manuscript, please send us your corrected galley proofs within two days.

Please ensure that you read the proofs thoroughly and make all necessary corrections at this stage. A second round
of proofs may be requested only for checking essential changes or major revisions.

Best regards,

--
*************************************
Hindawi Production Team
Hindawi
https://www.hindawi.com
*************************************
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To: sulisworo@gmail.com
Cc: dian.artha@pfis.uad.ac.id, trikinasihhandayani@gmail.com, wahyuningsih.ikipmu@gmail.com, saompu@gmail.com,
husnaniazmi@gmail.com, wintyo212@gmail.com, ratnawati51@gmail.com, sowmiya.gunasekaran@hindawi.com

Dear Dr. Sulisworo,

We have not received the corrected galley proofs of Research Article 7264230 titled "The Science Teachers’ Optimism
Response to the Use of Marker-Based Augmented Reality in the Global Warming Issue." You can apply your
corrections directly to the manuscript with the Online Proofing System (OPS).

Using the OPS, authors can quickly and easily make corrections online to their galley proofs and submit these
corrections with a single click.

http://ops.hindawi.com/author/7264230/

If a new corresponding author is added, they must log into their manuscript tracking system account and add their
ORCID ID. Any additional ORCID IDs added on during proofing will also need to be updated on that author’s account.
Delays can occur if this isn’t done.

Please send us your corrected galley proofs within two days.

Best regards,

--
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Hindawi Production Team
Hindawi
https://www.hindawi.com
*************************************
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Aravind Sidharth Somasekharan <aravindsidharth.somasekharan@hindawi.com> Sun, Dec 12, 2021 at
6:18 PM

To: sulisworo@gmail.com

Dear Dr. Sulisworo,

I am pleased to let you know that your article has been published in its final form in "Education Research
International."

Dwi Sulisworo, "The Science Teachers’ Optimism Response to the Use of Marker-Based Augmented Reality in the
Global Warming Issue," Education Research International, vol. 2021, Article ID 7264230, 9 pages, 2021.
https://doi.org/10.1155/2021/7264230.

You can access this article from the Table of Contents of Volume 2021, which is located at the following link:

https://www.hindawi.com/journals/edri/contents/

Alternatively, you can access your article directly at the following location:

https://www.hindawi.com/journals/edri/2021/7264230/

"Education Research International" is an open access journal, meaning that the full-text of all published articles is
made freely available on the journal’s website with no subscription or registration barriers.

If you would like to order reprints of this article please click here, https://www.hindawi.com/
journals/edri/2021/7264230/reprint/.

Our Science Communication guide provides practical tips on how to maximize the visibility and impact of your article,
including best practices for promoting your article on social media and the dos and don’ts of communicating science in
an engaging and effective way. Don’t forget to make the most of your exclusive discount on leading post-publication
services, too.

We would love to know what you think about your experience publishing with us. Please share your feedback in this
brief survey, which should take less than a minute to answer.

Survey Link

Thank you for publishing your article with Hindawi, and we hope that you continue to choose Education Research
International as a home for your research.

Best regards,

Aravind Sidharth Somasekharan
Education Research International
Hindawi
https://www.hindawi.com/
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Thank you very much. 
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