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Abstract This research aims to determine the increase in land surveying competency of
Civil Engineering Vocational School students through team-based project
strategies and augmented reality learning media. This research is vital because
land surveying competency is critical for Civil Engineering Vocational School
students in facing the demands of the ever-growing construction industry. This
research uses two different classes of data: class A (35 students) as the experiment
and class B (36 students) as the control class. Data analysis was done using
descriptive statistical methods and independent samples t-test. The results
showed that the survey competency score for class A increased from 53.57 (pre
test) to 85.36 (post-test) on a scale 100. Meanwhile, the competency score for class
B increased from 53.89 (pre-test) to 72.22 (post-test). An N-gain score of 0.6962
shows an increase in competency of 69.62%. The independent sample t-test
shows that the pre-test for both classes is the same with a t-count of 0.104 < t-table
= 1.997 and a Sig. (2-tailed) 0.917 > probability 0.05. The post-test results show
that there is a significant difference between class A (experimental class) and
class B (control class) with a calculated t-value of 8.649 > t-table = 1.997 and a Sig.
(2-tailed) 0.000 < 0.05. In conclusion, team-based project strategies and
augmented reality learning media significantly increase students' land surveying
competency. The implications of this research indicate that the application of
augmented reality technology in civil engineering learning can effectively
increase student competency. Future research recommendations are to explore
the use of augmented reality in other engineering fields and evaluate its impact
on students' practical competencies. The research can also be expanded to
involve more schools and classes to strengthen these findings.
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1. INTRODUCTION

A substantial problem in vocational education is the competency gap between graduates and
industry needs (Setiawan, 2022; Setiawan et al., 2020, 2021; Setiawan & Takaoka, 2020; UNESCO-
UNEVOC, 2013). Vocational education is essential in preparing students with practical skills relevant
to industry. Land surveying skills in civil engineering are crucial because they are the main foundation
in construction and infrastructure development. While traditional teaching methods have effectively
taught the basics, integrating cutting-edge technology, such as augmented reality, can change how
students understand and practice their skills. The use of this technology not only enhances the learning
experience with more realistic simulations but also prepares students to face real-world challenges with
more competence and confidence (Mulyana et al., 2020; Sari et al., 2022; Tasrif et al., 2020; Yulianti et al.,
2022).

Team-based projects offer a dynamic and engaging educational approach, encouraging academic
growth and the development of essential life and career skills. By effectively addressing challenges and
harnessing the benefits of collaboration, educators can create meaningful learning experiences that
prepare students for the complexities of the modern world. Students collaborate as a team to achieve a
common goal, often involving the application of knowledge and skills in real-world scenarios. This
learning approach is gaining popularity in various educational environments, from K-12 to higher
education, because it encourages collaborative problem-solving, communication skills, and a deeper
understanding of the subject matter. Augmented reality has emerged as a transformative force in
education, bridging the physical and digital worlds to create immersive learning experiences (Arena et
al., 2022; Elmqaddem, 2019; Indahsari & Sumirat, 2023; Kaminska et al., 2023). As the industry
increasingly relies on accurate and efficient land surveying skills, traditional teaching methods often
need to be able to capture the complexity of real-world scenarios. This study presents a unique
opportunity to revolutionize vocational education, offering a dynamic and interactive platform that
goes beyond the traditional classroom setting. Integrating team-based projects and AR in land
surveying can provide students with hands-on experience, fostering a deeper understanding of
theoretical concepts and practical applications.

Using a Total Station requires land surveying competency for civil engineering, architecture, urban
planning, and environmental studies projects, acquiring developing abilities and competencies
(Carbonell-Carrera et al., 2017). Total station learning media development is based on surveys and
curriculum identification. After identification, competencies, and indicators are determined. The
instructional design is determined for the course based on the pedagogical approach. This includes
defining survey course curriculum, pedagogical approaches to determine learning experiences and
strategies, defining student skill characteristics, analysis of required facilities, learning duration,
mastery of competencies by defining cases and projects to be completed, teamwork, supervising, and
designing learning instructions for the course. This research contributes to the development of
vocational education by evaluating the integration of team-based project learning strategies with the
support of augmented reality as a learning medium. It provides final recommendations for learning
design and facility improvement on specific learning problems in land surveying.

Augmented Reality (AR) is a technology that combines real-world elements with virtual elements,
creating a combined experience between physical reality and digital information (Fan et al., 2020; Ibanez
& Delgado-Kloos, 2018; Khan et al., 2019; Samala & Amanda, 2023) In the context of research on
improving land surveying skills in Civil Engineering Vocational Schools, AR allows students to
experience field simulations that are close to real situations without leaving the classroom environment.
With AR, students can view virtual objects such as maps, contour lines, or instructions directly on top
of the physical environment. For example, students can use AR devices to virtually map and measure
areas of land while seeing and feeling their surroundings. This makes learning more engaging and
interactive and provides an opportunity to practice with scenarios that might be difficult or expensive
to simulate live in the field. The advantages of AR in the context of vocational education include
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increasing the appeal of learning, accelerating understanding of complex concepts, and preparing
students with better practical skills to enter the job market (Carmigniani et al., 2011; Gudoniene &
Rutkauskiene, 2019; Rauschnabel et al.,, 2022; Syed et al., 2023). With this technology, educators can
customize learning experiences to be more relevant to current industry needs and facilitate teaching
that is more effective and responsive to technological developments and industry demands. Therefore,
using AR in a team-based project to improve land surveying skills in Civil Engineering Vocational
Schools not only leverages cutting-edge technology, but also embraces great potential to change how
students understand and apply technical concepts in their practice. This paves the way for more
innovative learning approaches and prepares students to become a more adaptive and skilled workforce
in today's digital era.

This research is based on the urgent need to improve the quality of vocational education in civil
engineering, especially in developing land surveying skills. Various challenges have been identified,
such as the gap between the skills taught in schools and the dynamic needs of industry. Conventional
teaching methods have provided a strong foundation, but integrating cutting-edge technology such as
augmented Reality (AR) is expected to provide students with a more in-depth and relevant learning
experience. This research also aims to respond to developments in the increasingly complex
construction industry and technology developing rapidly. By utilizing AR, researchers want to bridge
the gap between theory taught in class and practical application in the field. This is expected to help
Civil Engineering Vocational School students to be better prepared and competent to face real-world
challenges after graduating. Apart from that, this research also wants to contribute to developing new
learning methodologies that can be widely applied in other vocational education institutions. By
evaluating the effectiveness of team-based projects using AR in improving land surveying skills,
researchers hope to provide valuable recommendations for future curriculum development and
learning strategies. Thus, this research is academically relevant and has significant practical
implications for vocational education and the construction industry.

2. METHODS

This research evaluates the results of development studies in implementing team-based projects
using augmented reality. It aims to discover vocational students' skill enhancement in land surveying.
The method involves quasi-experimental research using a quantitative approach to examine the impact
of specific treatments on the experimental group in controlled conditions (Sugiyono, 2017). It cal culates
the improvement of vocational students' skills in land surveying through team-based projects using
augmented reality in experimental classes. Control classes use regular models without augmented
reality and team-based projects. Analysis was done using descriptive analysis, independent sample t-
test, and normalized gain analysis. Descriptive analysis displays the land surveying skills of vocational
school students in the pre-test and post-test experimental and control classes by showing the mean,
frequency distribution, and histogram. The skills of vocational school students in surveying land data
fall within the criteria set by Azwar (Azwar, 2018). An independent sample t-test was conducted on the
experimental and control class pre-tests to demonstrate class equality. After the learning process, a post-
test was carried out in the experimental and control classes. The results were then tested using the
independent sample t-test to determine differences in students' skills before and after treatment.
Normality and homogeneity of data variance were checked using the Shapiro-Wilk and Levene tests as
analysis requirements before analyzing the data using the independent samples t-test (Morgan et al.,
2019). The research hypothesis is the null hypothesis (HO0). There is no significant difference in the
improvement of vocational school students' skills in land surveying between the experimental class and
the control class; and the alternative hypothesis (Ha), there is a significant difference in the increase in
vocational school students' skills in land surveying between the experimental class and the control class.
The significance level is 0.05. This aims to determine the skills attainment of vocational school students
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in land surveying from the experiments carried out. The normalized gain analysis formula was used to
interpret g<0.3 as low, 0.3<g<0.7 as moderate, and g>0.7 as high (Hake, 1998).

The research subjects are all students in State Vocational High School 4 Sukoharjo, the building
information modeling and design program, the 3rd grades A and B. The experimental group consisted
of 35 students from class A, while the control group comprised 36 students from class B. The instrument
utilized in this research is a rubric assessing vocational students' skills in land surveying with eight
indicators adapted from a study on a university level (Setiawan et al., 2024), as explained in Table 1.

Table 1. Indicators of Vocational Students' Skills in Land Surveying

Performance Aspect Indicators

Vocational school students 1. Explain the development of survey tools
skills in land surveying Explain the total station theory

Explain the parts of a total station
Operate the total station

Measure and analyze open polygon data

Measure and analyze closed polygon data

Transfer total station coordinate data

® N o g k= L D

Draw measurement results

labstracted from the basic surveying competencies (Setiawan et al., 2024)

The instrument tested used a content validity test with the assessor agreement index proposed by
Aiken V. The three assessors consisted of lecturers and industry practitioners. The validity assumption
of a Vindex value 2 0.40 is considered valid (Aiken, 1980, 1985; Gabriela & Susana, 2021). The findings
indicated a content validity of 0.89, surpassing the V index threshold of 0.40, confirming the
instruments' validity. The instrument's reliability was assessed using the Interclass Correlation
Coefficient (ICC) formula by Shrout and Fleiss, with an assumption of more than 0.75, ICC value > 0.75
for a reliable decision (Kazimierczak et al., 2024). The reliability test of the instrument for evaluating
vocational school students' skills in land surveying, conducted using IBM SPSS, revealed an ICC
reliability coefficient of 0.870, exceeding the minimum requirement of 0.75. Therefore, the instrument is
deemed reliable.

3. FINDINGS AND DISCUSSIONS
Results
Initial Behavior and Implementing a Team-Based Project Using Augmented Reality

The initial condition of vocational students' skills in land surveying in both classes A and B was
observed using the land surveying skills assessment instrument as a pre-test. The descriptive statistics
analysis indicated that the average pre-test score for vocational students' skills in land surveying in class
A was 53.57 out of 100. At the same time, the pre-test score for vocational students' skills in land
surveying in class B averaged 53.89 out of 100, falling within the lower category defined by Azwar's
criteria, which ranges from 43.76 to 56.25 (Azwar, 2018). Graph 1 presents the initial skills of vocational
students in land surveying.
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Graph 1. Vocational School Students' Initial Skills in Land Surveying (Average Pre-Test Score)

The study used an independent sample t-test to ensure equality between classes. The normality
and homogeneity of variance were assessed as prerequisites before performing the independent
samples t-test analysis. The Shapiro-Wilk test was used to verify that the data follows a normal
distribution. The pre-test significance value for class A is 0.267, and for class B, it is 0.110. Since both
values are greater than 0.05, it can be concluded that the pre-tests in both classes are normally
distributed. Therefore, the assumptions for normality required for the independent samples t-test have
been met. Levene's test produced a significance value of 0.203, which is greater than 0.05, indicating that
the data variance for the pre-tests in class A and class B is homogeneous. Thus, the homogeneity of
variance is concluded.

After confirming normality and homogeneity, an independent samples t-test was conducted. The
analysis results indicate that the Sig. (2-tailed) value of 0.917 is greater than 0.05, leading to the
acceptance of the null hypothesis and the rejection of the alternative hypothesis, implying no significant
difference in land surveying skills between the experimental and control classes of vocational students.
Subsequently, since the t-count of 0.104 is less than the t-table value of 1.997, the null hypothesis is
accepted and the alternative hypothesis is rejected. The interpretation is that vocational students' skills
in land surveying are similar between experiment and control classes. Therefore, the initial skill levels
in land surveying of students in both the experimental and control classes are equivalent.

Once the two classes were deemed equivalent, the experiment was conducted in one class, while
the other served as a control to compare and evaluate the learning success in the experimental class.
Additionally, the descriptive analysis indicates that the lowest average pre-test scores are in indicators
7, 4, and 3. The lowest score, 30.29 out of 100, is for indicator 7, which involves transferring total station
coordinate data. This is followed by indicator 4, operating the total station, with a score of 30.86, and
the third lowest is indicator 3, explaining the parts of a total station, with a score of 32.57. These three
lowest skill areas among students are a focus for improvement during the experiment.

Improving Vocational School Students’ Skills in Land Surveying Through Team-Based Projects Using
Augmented Reality

This experiment was carried out at Sukoharjo State Vocational School, Indonesia. The initial
assessment was a pre-test conducted at the start of the course, followed by a post-test administered after
a semester of learning. The post-test results revealed that the average score for vocational students' skills
in land surveying was 85.36 for the experimental class (class A) and 72.22 for the control class (class B)
on a scale of 100. It falls into the Very Good category, with class A scoring above 81.25, and the Good
category for class B, with scores ranging from 68.76 to 81.25. Based on the post-test skills of vocational
school students, the average score is shown in Graph 2.
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Graph 2. Average Score of Vocational School Students' Skills in Land Surveying (Post-Test)

Graph 2 illustrates that the post-test score for class A, the experimental group, is 85.36, and for class
B, the control group, is 72.22 out of 100, indicating an improvement in scores. For class A, the score
increased by 31.79 points, rising from a pre-test mean of 53.57 to a post-test mean of 85.36 on a scale of
100. Additionally, class B showed a smaller increase, rising by 18.33 points from a pre-test score of 53.89
to a post-test score of 72.22 on a scale of 100. Graph 3 presents the frequency distribution of the post-
test scores from 71 students participating in the study.
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Graph 3. Frequency Distribution of Vocational School Students' Skills in Land Surveying (Post-Test)

After the experiment, it was observed that the level of vocational students' skills in land surveying
had changed in each class, showing a different distribution from the initial conditions. The frequency
distribution of post-test scores for surveying competence in classes A and B, after a semester of
experimentation, generally shows improvement. Table 2 provides a summary of the pre-test and post-
test results.

Table 2. Summary of Vocational School Students' Skills Descriptive Statistics on Land Surveying

Vocational School Students'

Skills in Land Surveying Class A Class B

Pre-Test average score 53.57 53.89
Post-Test average scores 85.36 7222
Increase in average score 31.79 18.33

Similarly, to identify a significant difference between the experimental class (class A) and the
control class (class B) using the independent samples t-test, the data's normality and homogeneity of
variance were assessed as prerequisites. Based on the Shapiro-Wilk test, the post-test significance value
for class A is 0.110 and for class B is 0.467. Since both values are greater than 0.05, the post-test data for
classes A and B are normally distributed, as shown in Table 3. Therefore, the assumptions of normality
for using the independent samples t-test have been met.
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Table 3. Summary of Experimental and Control Class Normality Test (Post-Test)

Shapiro-Wilk

Group Conclusion
Sig.
Vocational school students Class A Post Test 0.110 Normal
skills in land surveying Class B Post Test 0.467 Normal

Levene's test for homogeneity of variance indicated that since the Sig. value is greater than 0.05,
the variance of the two groups is the same. Levene's test results showed a Sig. value of 0.956, which is
greater than 0.05, indicating that the data variances for the post-test in classes A and B are homogeneous.
Thus, homogeneity of variance is confirmed. Table 4 displays the post-test homogeneity of variance for
the experimental and control classes.

Table 4. Summary of Experimental and Control Class Variance Homogeneity Test (Post-Test)

Levene's Test for Equality of Variances
Conclusion

Sig.

Vocational school students skills

0.956 H
in land surveying (Post-Test) omogeneous

The independent samples t-test was conducted to assess post-test differences between classes A
and B. The analysis revealed a Sig. (2-tailed) value of 0.000, which is less than 0.05, indicating that the
null hypothesis is rejected, and the alternative hypothesis is accepted. This suggests a significant
difference in vocational students' land surveying skills between the experimental and control classes.
This is further supported by the t-count value, which is greater than the t-table value: t-count = 8.649 >
t-table = 1.997. Therefore, the skills in land surveying between the experimental and control classes are
significantly different. Table 5 summarizes the results of the independent samples t-test.

Table 5. Summary of Independent Sample t-Test for Experimental and Control Classes (Post-Test)

t-test for Equality of Means

Conclusion
t df  Sig. 2-tailed)
Yocatlonal sch'ool students skills 8649 69 0,000 Ho %s rejected, and
in land surveying (Post-Test) Ha is accepted

A normalized gain analysis was conducted to evaluate the improvement in vocational school
students' land surveying skills from pre-test to post-test in the experimental and control classes. The
interpretation criteria were g < 0.3 for low, 0.3 < g <0.7 for moderate, and g > 0.7 for high (Coletta &
Steinert, 2020; Hake, 1998). Table 6 provides a summary of the normalized gain analysis.

Table 6. Summary of Normalized Gain Survey Competency Analysis Results (Pre-Test and Post-Test)

N-Gain Score (g)
Conclusion

Means Min Max

Vocational school students skills ~ Class A 0.6962 0.59 091 Moderate

in land surveying ClassB 03861 0.9 048  Moderate

Table 6 shows the average g score for class A as 0.6962, placing it in the moderate category,
indicating a 69.62% improvement in vocational students' skills after the experiment. This suggests that
the team-based project learning model and augmented reality media for total stations effectively
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enhance these skills. Class B's g score is 0.3861, also in the moderate category, indicating a 38.61%
improvement in surveying competence.

Discussion

Descriptive analysis shows the initial findings as valuable information needed to improve
vocational school students' skills in land surveying as an expected learning outcome. The main initial
findings of the descriptive research were the three lowest indicators of vocational school students' skills
in land surveying. The score is the weakest among all the scores achieved for further consideration,
indicator 7, transferring total station coordinate data; indicator 4, operating the total station; and
indicator 3, explaining the parts of a total station. This is in line with research on students (Setiawan et
al.,, 2024). Information about student weaknesses will provide the proper initial guidance for a better
learning experience.

Research findings, land survey, and coordinated data transfer should be paid more attention,
confirmed by Zhou J., Xiao H., Jiang W., Bai W., and Liu G. (Zhou et al., 2020) in addition to transferring
coordinate data accurately by measuring the angle and distance of the total station. This is important to
ensure the safety of land surveying work when construction activities are carried out nearby. In line
with Beshr A. A. A. and Abo Elnaga I. M. (Beshr & Abo Elnaga, 2011), operating and mastering the parts
of a total station is essential for a surveyor. Especially project specifications, knowledge of the reliability
and accuracy of survey equipment is inevitable. Skills in using a total station for several applications in
geodetic engineering are fundamental to an accurate measurement process (Chella Kavitha et al., 2018).

Initial findings regarding more learning support through augmented reality in detailing learning
materials for transferring total station coordinate data, operating and mastering parts of the total station
are in line with previous research conducted by Restika A, Nirwana H, and Asriyadi (Restika et al.,
2021) shows that augmented reality can provide a more interactive and exciting experience and in-depth
understanding in studying total station equipment components, operations, and data transfer.
Additionally, augmented reality supports students in land surveying. Surveyors can leverage AR in any
measurement task, but doing so requires a fully developed 3D design model that can combine the
existing conditions in their visual tools with simple device requirements (Davidaviciené et al., 2019;
Mota et al., 2018; Velazquez & Méndez, 2018).

This paper significantly contributes to assessing the development of vocational students' skills in
land surveying through augmented reality media and a team-based project model, ensuring equality
between the experimental and control classes before starting the learning experiment. In addition, tests
for normality and homogeneity of data variance were carried out using the Shapiro-Wilk test, and the
results showed that both classes had a normal distribution. So, the conditions for using the independent
sample t-test have been fulfilled. Meanwhile, the homogeneity of variance test using Levene's test was
also fulfilled. The independent sample t-test was then analyzed to test the initial skills of vocational
school students in land surveying, the difference between the experimental and control classes. The
analysis results show that the Sig. (2-tailed) of 0.917, which is more than a probability of 0.05, meaning
there is no significant difference in survey competency between the experimental and control classes
before the class starts. This is also supported by the t-count value of 0.104 < t-table = 1.997, which means
there is no significant difference in land surveying skills between the experimental and control classes.
Both classes are equivalent. After the initial behavior of the entire class is declared the same, the total
station augmented reality learning media and the team-based project learning model are available to be
implemented.

The post-test assessment obtained an average score for the experimental class of 85.36 and the
control class of 72.22 on a scale 100. It was included in the Very Good category (Class A) and the Good
category (Class B). The increase was 31.79 points from the pre-test 53.57 and post-test 85.36 on a scale
100 for class A. Class A showed much better improvement than class B. Likewise, class B showed a
vocational average score with the control class. Students' skills in land surveying, with a score of 18.33
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from a pre-test score of 53.89 and 72.22 on a 100 scale post-test.

The normality and variance homogeneity of the post-test data were also assessed. The Shapiro-
Wilk test showed a Sig. value of 0.110 for class A and 0.467 for class B. Since both values are greater than
0.05, it indicates that classes A and B have a normal distribution. The homogeneity of variance was
assessed using Levene's test, which yielded a Sig. value of 0.956, greater than 0.05, indicating that the
post-tests for classes A and B are consistent. Therefore, the prerequisites for the independent samples t-
test were met. Additionally, the analysis revealed a Sig. (2-tailed) probability of 0.000, less than 0.05,
suggesting a significant difference in land surveying skills between the experimental and control
classes. Furthermore, the t-count value (8.649) exceeds the t-table value (1.997), indicating a significant
difference in land surveying skills between the experimental and control classes. Therefore, the land
surveying skills of vocational students in the two groups differ significantly.

Normalized gain analysis determines the increase in land surveying skills of vocational school
students. The average g score for the skills of class A vocational school students in land surveying is 0.3
<0.6962 < 0.7, the Moderate category, which shows that the skills of class A vocational school students
in land surveying have increased by 69.62% after treatment. Implementing a team-based project
learning model and augmented reality for total stations. The class B land survey competency g score
was 0.3 < 0.3861 < 0.7 in the Moderate category, which means that the land survey skills of class B
vocational school students increased by 38.61%. Class A experienced much better improvement than
class B. The team-based project learning model and augmented reality media for total stations
effectively improved vocational school students' land surveying skills.

In line with the results of research conducted by Velazquez F. and Méndez G. (Velazquez &
Meéndez, 2018) the emergence of new technologies expands the way students access information and, in
turn, changes the way they interact and the experiences they encounter. Augmented reality contributes
to inclusive, fair, and quality education, as stated by the United Nations Educational, Scientific and
Cultural Organization (UNESCO) in Sustainable Development Goal (SDG) 4. Furthermore, augmented
reality has the potential as a learning resource, as conveyed by the secondary education learning unit in
the technology field. The same research by AliD., Johari N., and Ahmad A. (Ali etal., 2023) investigating
the effectiveness of using augmented reality showed that students in the experimental group showed
significantly higher visualization skills than students in the control group after the teaching and
learning process. Similar findings were also revealed by Wijayanto B., Luthfi Z., Suci F., Operma S.,
Pernando J., and Johnstone J. (Wijayanto et al., 2023) reported an increase in students' spatial abilities in
the subjects of basics of mapping, remote sensing and geographic information systems in class X odd
semester using augmented reality-based mobile learning methods.

Additionally, integrating team-based projects into learning has proven to be a solid approach to
instilling technical and scientific skills and encouraging professional development. Picard C.,
Hardebolle C., Tormey R., and Schiffmann J. (Picard et al., 2022) revealed that team-based projects are
invaluable for developing these skills and have been widely added to engineering curricula. As the
philosophy of Islam, teamwork is fostered in all facets of human life including team-based projects, that
should be developed throughout the students' learning experiences (Taqi-ud-Din Al-Hilali & Muhsin
Khan, 2011; Vasinayanuwatana et al, 2021). Team-based projects enhance communication and
interprofessional skills; they help students develop a wider range of professional abilities, with
significant improvements noted, especially in explicitly taught subjects.

4. CONCLUSION

After implementing the team-based project learning model and using total station augmented
reality learning media in the building information modeling and design program at Sukoharjo State
Vocational School, vocational school students' skills in land surveying experienced a significant
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increase. Surveying competency increased by 31.79 from 53.57 to 85.36. Meanwhile, the post-test results
stated a significant difference in survey competency between the experimental and control classes with
a t-count value of 8.649>t-table 1.997 and a Sig. value (2-tailed) 0.000<0.05. In addition, the independent
sample t-test shows that the initial behavior of the two classes is the same with a t-count of 0.104 <t-table
of 1.997 and a Sig. (2-tailed) probability 0.917>0.05. All analysis exams confirm that team-based projects
and augmented reality for total stations significantly improve the land surveying skills of vocational
students. Additionally, a normalized gain analysis shows a mean g score of 0.6962 for the experimental
class's surveying competence. This shows that vocational school students' land surveying skills
increased by 69.62% after the experiment. In conclusion, applying a team-based project model using
augmented reality effectively improves vocational school students' land surveying skills. Future work
will define a contextually better learning experience by paying more attention to the most low-level
skills, namely transferring total station coordinate data, operating and describing total station parts, and
providing more learning support through augmented reality in detailing learning materials and
strengthening team-based projects by getting used to collaborative learning and conditioning to be
responsible for each specific teamwork task.
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