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Abstract: This study aims to determine the effect of problem solving learning models assisted by augmented 
reality on the learning outcomes of class XI students at SMA Negeri 1 Karanganyar, Central Java, Indonesia. 
This research is a type of quasi-experimental research using pre-test and post-test. The population of this study 
is all students of class XI IPS in the academic year 2018/2019. This study uses random sampling techniques and 
data collected using questionnaires, essay tests and multiple choice tests. The sample of this study amounted 
to 65 students, namely the experimental class 33 students and the control class 32 students. Students in the 
experimental class were treated using a problem solving learning model assisted by augmented reality and 
students in the control class were given the treatment of conventional learning models. The results of the 
research after the post-test showed that the use of problem solving learning models assisted by augmented 
reality was better than applying conventional learning models.  
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INTRODUCTION 

The 21st century is characterized by the ability of high order baseball skills, with learning characteristics 

centered on students or student centers. Student-based learning emphasizes being able to evaluate, information, 

select information so that students play an active role in compiling the knowledge that the teacher will and has 

conveyed in the learning process. Education is conscious of efforts and aims to develop quality (Djamarah, 2005: 

7). The National Education System Law No. 20 of 2003 (Munib, 2003: 13), self-control, personality, intelligence, 

noble character, and skills needed by him, society, nation and state. Slameto (2010: 2) learning is a process that 

is carried out by a whole new behavior, as it has its own experience in interaction with its environment. 

 Learning that takes place based on the results of observations in schools that the teacher in carrying out 

the learning process plays a role or fully masters the learning process from the beginning to the end of learning, 

provides explanations of material orally or lectures, so that students only come to school to listen to teacher 

lectures and do assignments assignments assigned or determined by the teacher, so that the creativity of students 

and the active role of students in learning is not so much or even invisible except only as passive listeners, 

consensus can be students only memorize every subject matter that has been delivered by the teacher. 

  The impact of the events mentioned above, can form students become less motivated in learning, less 

active in learning, creativity is less developed, learning independence is less formed, which are things that are 

feared will have an indirect impact on the achievement of student learning outcomes . The results of the 

observations show that 87% of students cannot reach the minimum completeness standard (KKM) as a 

requirement for the success of learning achievement in the XI IPS economic subjects in the 2018/2019 academic 

year. 

  Therefore, seeing the above conditions is urgent enough to find effective solutions or alternative 

solutions to erode such conditions in order to be able to create a generation of students who are better able to 

absorb subject matter carefully, quickly, creatively and independently in learning, so that it optimizes learning 

outcomes. In accordance with the times, the development of instructional media has also grown and developed 

in line with the needs of financial and technological developments. The medical role of learning as expressed by 

experts and the results of recent research show effective results in creating better learning conditions. 

But the results of observations in schools show that in the learning process shows a form of lag that 

occurs in the learning process, the teacher only uses the lecture method and uses several textbooks to convey or 

explain the subject matter. Teachers appear to be less capable and less competent or indeed feel overwhelmed 

by having to use the latest media such as PowerPoint media on computers, the internet, learning applications 
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that can be downloaded without having to pay expensive fees. Even though what is known is that learning media 

can create a better atmosphere, conditions and learning outcomes because the media can display or present 

material or objects that cannot be presented directly in the classroom so that the media or application becomes 

one of the right, effective and efficient alternatives to used. 

The alternative choices that can be used can be applied by the teacher according to the conditions of 

21st century learning that require students to have high-level thinking skills, one of which is by using augmented 

reality, where students already have gadgets or smartphones that can be used in the school environment even in 

the learning process. and challenges for teachers to continue to learn and create the latest learning conditions 

such as using augmented reality learning applications. Augmented reality can be operated on a smartphone to be 

able to display learning material both in the form of video, animation, audio by scanning the images that have 

been determined in the textbook so that it involves the active role of students in finding information and subject 

matter that can foster students' motivation expected to create better learning conditions that will lead to better 

learning outcomes. But to achieve this is not enough to just use technology; it must be able to be integrated with 

the right learning model, one of which is suitable for 21st century learning, namely problem solving learning 

model. 

Problem solving learning model is a learning model that requires students to really take an active role in 

the learning process or in other words learning will not run well if students do not take an active role in the 

learning process. The teacher will prepare a problem that will be solved by students who have been formed into 

several groups then each group is given time and freedom to discuss and seek information and references from 

various sources, both textbooks, internet, e-books, journals, online and printed newspapers, etc., which can help 

the group to solve the problem after the time runs out, each group is asked to explain and explain the results of 

the discussion from each group. So that the learning process uses problem solving learning models so that each 

student plays an active role in the learning process and no more students just listen to teacher lectures but they 

themselves take part in learning to take knowledge from each meeting through group discussion with problem 

solving, thus hopes will make the learning process more effective, creative and make students more motivated 

and independent in learning which is expected to lead to the achievement of better student learning outcomes. 

Thus, learning in accordance with the 21st century can be achieved; students are expected to be better 

able to improve their respective learning outcomes so that the criteria that have been identified by the school 

according to the minimum completeness criteria (KKM) can be achieved better. Therefore, as for the purpose of 

this study, namely to determine the effect of the learning process using problem solving learning models assisted 

by augmented reality on student learning outcomes. 

 

Augmented Reality 

The term augmented reality refers to technology that can enhance the sensory perception of users about 

the real world with the help of computers, smartphones or gadgets to display a layer of contextual information 

(Azuma, 1997: 355). According to Azuma, Bailot, Behringer, Feiner, Julier, and Macintyre (2001: 34) defines 

augmented reality as a technology that combines two-dimensional or three-dimensional virtual objects into a real 

three-dimensional environment and projects virtual objects in a real environment . Augmented reality can be 

described as a view of the physical environment whose elements are added with the help of programs that can 

display video, sound, images, text and graphics (Sungkur, Panchoo and Bhoyroo, 2016: 123). 

 Sungkur, Panchoo, and Bhoyroo (2016: 128) mention several benefits that can be obtained from 

augmented reality in the learning process, among others: (1) Making interactive learning. Augmented reality can 

transform the learning environment more alive, productive, enjoyable because students have an interactive 

experience in learning; (2) Simpler. Augmented reality can help simplify a difficult concept, making it easier for 

students and making students more focused in learning; (3) Contextual information. Augmented reality can 

increase the scope and standard of information in learning; (4) Effective and efficient. Augmented reality has the 

potential to provide more efficient learning in learning because augmented reality can present information, 

correspondents, locations and time virtually; (5) Improve students' ability to interpret. Augmented reality can 
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visualize an overview of characters as indicated by constructive environmental learning. Kerawalla, Luckin, 

Seljeflot, and Woolard (2006: 163) mention that augmented reality has the ability to make students more 

dedicated and motivated in exploring sources of knowledge with the real environment from a variety of new 

perspectives. The stages in the augmented reality work process are as shown in the following picture: 

 

Figure 1.1 Augmented Reality Work Process 

Source: Sungkur, Panchoo, dan Bhoyroo (2016: 139) 

From figure 1.1 above, it can be seen that there are several stages in using augmented reality in learning. 

The first stage, determine the marker that will be scanned using a gadget camera, where first open the augmented 

reality application and then match the data source (database). The second stage if the marker or the image being 

scanned matches the data source (database), then augmented reality will check and match the data link, but if 

there is no match with the data source (database), then the image in the scan will be an error. The third stage, if 

the augmented reality application determines the matching data, then the data will be taken from the data source 

and then display it. The fourth stage, after the data is displayed, the user can see on the screen. In this last stage, 

Yes 

No 

Start opening 
Augmented 

Reality 

Users scan the printed image 

AR does matching images with existing databases 

AR checks whether there is data that has been 
connected 

Are there suitable data? 

Is there data found? 

Data Failid 

AR takes media and then displays 

Users can view data that has been displayed on a 
gadget or smartphone screen 

No 

Figure 1.2 Students Are Using Augmented Reality 
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users will see data in accordance with what has been stored in the data source or in the form of images, text, 

animation, audio, or video. 

 

METHOD 

This study uses a quantitative approach. Creswell (2008: 53) states that a quantitative approach is an 

approach that explains the relationship of variables in research. The quantitative approach has several types of 

research, namely experimental research, correlation research and survey research (Creswell, 2008: 60). 

Experimental research was divided into three parts, namely pre-experimentation, quasi-experimental and actual 

experiments (Creswell, 2008: 167). 

The quasi-experimental research design in this study was pre-test and post-test group design. Creswell 

(2003: 169) states that the pre-test and post-test group design was a quasi-experimental design of the 

experimental group and the control group selected without random procedures. Both groups were given a pre-

test and post-test. Furthermore, only the experimental group was given treatment. The control group can also be 

given alternative treatment or without treatment (Creswell, 2003: 172). 

The population in the study were all students of class XI IPS in SMA 1 Karanganyar at the teachings of 

2018/2019, which consisted of 4 classes (XI IPS 1, XI IPS 2, XI IPS 3, and XI IPS 4). The sample method in this study 

is random sampling. Based on the results of the draw, the samples of this study were XI IPS 1 totaling 33 students 

as the experimental class and XI IPS 2 totaling 32 students as the control class. 

 

RESULT AND DISCUSSION 

Based on the results of calculations that have been obtained using SPSS 19, it will be explained as follows: 

(1) the pre-test aims to determine the ability between the control class and the experimental class before being 

given treatment. The calculation results are as follows: 

Table 1.1 Results of Pre-test calculation for experimental class and control class 

Class N Mean Std. Deviation 
The Highest 

Score 

Lowest 

Value 

Class Experiment (Model Problem 

Solving) 
33 69.75 9.35 92 55 

Class Control (Model Conventional) 32 63.58 7.05 85 50 

Source: Results of the 2019 study 

Based on the results of calculations using SPSS 19 in table 1.1 above, it can be explained that the class 

experiment and class control did not experience a significant difference because only the difference in number 

was 6.23 at the average value. With decimation, it can be revealed that both classes have the same ability at the 

beginning of learning before treatment is carried out. 

For data collection, both researches must have research data requirements that have good normality 

and validity. For the pre-test data, it is necessary to know the normality of the data. The results of normality 

calculations are as follows: 

Table 1.2 The results of the pre-test data normality calculation 

Learning Model 
Kolmograv-Smirnov 

Conclusion 
Df Statistic Sig. 

Learning Model Problem 

Solving 
34 0.25 0.077 Normal 

Learning Model Conventional 34 0.20 0.059 Normal 

Source: Results of the 2019 study 

Based on the calculation of data normality using the SPSS 19 program, in table 1.2 above, it can be 

revealed that the significance of the PS model and conventional model is 0.077 and 0.059> 0.05, so that the two 

learning model data are normally distributed. After it is known that the pre-test and normality data values have 
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met the requirements, then it gives treatment to the experimental class with problem solving learning models 

and conventional methods in the control class. To obtain data after being given treatment, a post-test was given 

to both classes 

Table 1.3 The results of the normality of the post-test test data 

Learning Model 
Kolmograv-Smirnov 

Conclusion 
Df Statistic Sig. 

Learning Model Problem 

Solving 
34 0.135 0.177 Normal 

Learning Model Conventional 34 0.110 0.159 Normal 

Source: Results of the 2019 study 

Based on the results of calculations obtained in table 1.3 above, it can be described that the learning 

value of the conventional PS and learning model of the model is 0.177 and 0.159> 0.05, so that the data is normally 

distributed. 

Table 1.4 Results of calculation of homogeneity of experimental class and control class 

Learning Outcomes Students Statistic Df1 Df2 Sig. Conclusion 

Pre-Test 3.56 1 70 0.139 Homogenous 

Post-Test 2.25 1 70 0.178 Homogenous 

Source: Results of the 2019 study 

Based on the results of calculations obtained in table 1.4 above, it is explained that the significance value 

of the pre-test and post-test is 0.139 and 0.178> 0.05, so that the learning outcome data is homogeneous. 

Table 1.5 Results of the calculation of the pre-test value with the t-test  

 

t df 
Sig. 

(2-tailed) 

Mean 

Difference 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

LEARNING OUTCOME PRE-

TEST 
53.834 32 .000 82.909 79.77 86.05 

Source: Results of the 2019 study 

Based on the results of calculations in table 1.5 above, it can be revealed that the significance value of 

0.000 <0.05, thus the hypothesis which states there is no difference in the ability of students in the experimental 

class and the control class (H0) is rejected 

Table 1.6 Results of the calculation of the value of the post-test with the t-test 

 

f t df 
Sig. 

(2-tailed) 

Mean 

Difference 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

LEARNING OUTCOME 

POS-TEST 
2,555 60.036 32 .000 20.175 79.22 84.78 

Source: Results of the 2019 study 

Based on the results of calculations in table 1.6 above, it can be explained that the significance value is 

0.000 <0.05, so it can be revealed that the hypothesis H0 states that there is no difference in the learning 

outcomes of the experimental class and the control class. Thus, the application of problem solving learning models 

assisted by augmented reality has an effect on student learning outcomes. 
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Discussion 

Based on the results of the calculations described above according to table 1.6, it can be revealed that 

the value of Fvalue 2.555 is a significance value, it can be revealed that F> 0.05. Thus the hypothesis Ha is accepted 

or proven to be used which states that there is influence of the problem solving learning model assisted by 

augmented reality on learning outcomes. Whereas the hypothesis H0 is rejected because  <F. Furthermore, the 

calculation results for the experimental class obtained an average of 79.10 while the control class obtained an 

average of 58.93 from the average value of the two classes can be revealed that the value of the experimental 

class is better than the control class value. 

The results of this study are in line with the research conducted by Fusaro and Smith (2018: 119). The 

findings indicate that problem solving is positively related to the tendency of students to ask questions. This 

finding is in line with the practice of encouraging students 'spontaneity to ask questions and attract students' 

attention in learning, so that they will lead to the achievement of learning outcomes. The results of Fini, 

Awadallah, Parast, and Lebdeh (2017: 6) research state several factors that can influence learning outcomes, 

namely: (1) thinking ability; (2) self-confidence; (3) the level of ease of subject matter; (4) influence of friends; (5) 

communication skills. Merriënboer (2013: 153) shows that problem solving can not only be used in learning, but 

also can be used in real life, helping to develop problem solving skills. Cheng and Tsai (2013: 449) revealed that 

augmented reality can provide supporting data on the results to show that using augmented reality has an impact 

on students' ability to understand material, practical abilities, and conceptual understanding. Other studies from 

Prieto, Quirino, Campa, Enrique, and Arrendo (2015: 59) state that augmented reality is a transformation of how 

to see the environment and learn from the environment around them. Augmented reality can increase perception 

and interaction with the real world. Lin, Chai, Wang, Chen, Liu, Wen, Chen, Lin, and Huang (2016: 51) show that 

with the help of augmented reality students are better at completing tasks with the help of augmented reality 

and can also increase student motivation in learning. Swensen (2016: 2540) states that augmented reality has a 

positive effect on cognitive, motivation, learning situations, and learning investigations. 

The problem solving learning model in this study is integrated with augmented reality. Following are the 

steps of a problem solving model assisted by augmented reality Polya (1971: 16); Sungkur, Panchoo, and Bhoyroo 

(2016: 139): 

a. Create students groups 

In this first stage the teacher forms students into several groups consisting of 5-6 people per group to 

vary the abilities of members per group. 

b. The teacher explains the learning objectives and links the previous material 

The second stage in this research is that the teacher explains the learning objectives that students must 

achieve in learning. Determination of learning objectives is tailored to the basic competencies of international 

trade. The basic competency is determined based on the next learning activity meeting. The learning objectives 

are basic international trade competencies: 1) Through discussion and digging information information, students 

can evaluate the notion of international trade; 2) Through discussion and digging information information, 

students can evaluate the understanding of the benefits of international trade; 3) Through discussion and digging 

information information, students can present the results of the analysis of the impact of international trade 

policies; 4) Through discussion and digging information information, students can distinguish the inhibiting factors 

and drivers of international trade; 5) Through discussion and digging information information, students can 

present and identify the objectives of international trade policies. 

c. The teacher asks each group to operate augmented reality and then understand the data displayed 

The third stage of the problem posing learning model assisted by augmented reality is giving problems 

to each group. At this stage each student observes the problems displayed in augmented reality. The purpose of 

giving the problem is to stimulate or stimulate students to learn problem solving and reasoning (Boud and Feletti, 

1991: Schechter, 2011: 153; Eggen and Kauchak, 2012: 307). Problem solving and reasoning is done by analyzing, 

interpreting, and applying theories or metrics that have been known or studied by previous students (Asyari, Al 

Muhdhar, Susilo, and Ibrohim: 2016: 37). Problem solving to complete in learning can stimulate students to think 
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of analyzing, evaluating, and providing these solutions as part of activities that encourage students to think so 

that students are more active so that it encourages improvement in achievement of learning outcomes (He, Craig, 

and Wen, 2013: 149). 

d. Each group has a discussion to understand that is displayed augmented realty, then create a problem and 

find a solution 

The fourth stage is that each group is asked to operate augmented reality, then discuss in groups about 

it. After that, each group designed a problem regarding the material learned related to augmented reality, but 

not only there they had to solve the problem themselves. This is one of the distinguishing factors between 

problem solving learning models and problem posing. Thus they are not only required to be creative in seeing 

problems but also must be selective in designing a solution to the problem. 

e. Each group has a discussion to solve the problems that have been made and given by other groups. 

The next stage is the process of solving problems that have been received by each group. Each group 

discussed again to resolve the problems made by other groups. At this stage the group that designs the problem 

cannot help each other. So that guaranteed originality of answers from each group 

f. Each group was asked to present the results of the discussion, and then the problem giver groups 

responded to the answers or solutions presented by the group in front of the class. 

The next stage is each group to present the results of group work in front of the class. This stage 

encourages students to put forward arguments on the solutions that have been made. The activity of expressing 

this opinion is the domain of evaluating and creating. This is in accordance with the opinion of Hosnan (2014: 53) 

stating that opinions are part of the realm of interpreting, evaluating things. But in the implementation of research 

in the field, not every group can explain the results of their group discussions. This is because the limited learning 

time specified is not enough to give all groups the results of their discussion.  

g. The teacher provides additional explanations of each problem made and answers from each group 

The eighth stage is an extra explanation from the teacher on the solutions and problems presented by 

each group. The purpose of the extra explanation is to give emphasis and reinforcement of the answers or 

solutions to each problem, so that the interaction of the learning process that is built is built in two directions, 

first the students provide answers and responses, then the teacher provides additional information. The results 

are expected to make students understand better. 

h. Teachers and students together make conclusions 

The last stage of the application of problem solving learning models assisted by augmented reality is that 

students and guru collectively formulate what has been learned, embrace what has been discussed and make a 

summary of the material and problems that have been solved. Thus students can be younger to obtain 

information on subject matter that is taught more organized (Schleppegrell and Bowman, 1995: 297). 

Based on the discussion of the steps of the learning model in this study, it was found that several causes 

of the problem posing learning model assisted by augmented reality were not as good as the problem solving 

learning model assisted by augmented reality in improving student learning outcomes. The first cause is that in 

this study, the problems were made differently. In a problem solving learning model that designs problems 

originating from the teacher, students are only asked in groups to solve them, so that each problem received 

between groups is the same, but in problem posing it is quite different where students make problems and solve 

them themselves, so that the material depth can be covered easier. In the process of making and solving problems 

in problem solving learning also students are required to work, remembering the time provided to find 

information and completing it is only available about 30 minutes from the total time. 

The second cause, in the problem solving learning model assisted by augmented reality has different 

levels of difficulty. The problems given by the teacher to students are more about forming students' reasoning 

power because the problems given occur in daily life that can be read in print and online. This is what the problem 

posing learning model does not have in which the problems given by students are only about questions that ask 

what and why about something, more precisely the answers needed theoretically. 
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The third cause is that in the learning process there has not been an opportunity for each group to 

present the results of group discussions, considering that both learning models, both problem solving and 

problem posing, must solve a problem. The teacher only gives the two groups that are finished first to explain the 

results of the discussion in front of the class. The cause is not all groups have had the opportunity to explain the 

results of the discussion due to the limited learning time. Students who take part in learning with learning models 

have obtained more information than students who study with problem posing learning models assisted by 

augmented reality. As explained earlier that students in the problem solving learning model obtain more time in 

analyzing information, designing, and selecting the most appropriate answers so that they have more ideas or 

ideas. In contrast to students in the problem posing learning model who have to design problems and answer the 

problems themselves that are made with limited time so students can be as if making limited problems and 

answers to be conveyed. 

 

CONCLUSIONS 

Based on the results of calculations and discussions that have been disclosed above, it can be concluded 

that the problem solving learning model assisted with augmented reality is better and more effective than the 

conventional learning model in improving student learning outcomes when viewed from the calculations in table 

1.6 which implies that the value of F > 0.05. 

The use of models and learning media can be applied to the teacher in the best possible learning by 

paying attention and applying the predetermined syntax, such as the PS learning model and AR media which can 

make a positive contribution in supporting the learning process. Stakeholders in high school are expected to be 

able to provide and help teachers to facilitate teachers to be able to innovate in learning so that the learning 

atmosphere is more innovative, modern, encourages students to be more active learning, fosters student learning 

motivation which can impact and contribute to the process and better student learning outcomes.  
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