SUMMARY

This study aims to correspond students’ learning experiences with the industry
demands by designing the e-vocational construction drawing (ECD) learning model. The
second objective is to enhance students’ skills by implementing the ECD in a civil
engineering education study program. The ECD is an industrial adaptation learning model
in construction drawing using a project-based flipped classroom strategy with the e-
vocational learning platform support. Furthermore, it challenges students to do the best for
their projects and promotes teamwork working experiences to enhance the collaborative
skill needed by industry in facing the actual workplace. The e-vocational learning platform
is developed to assists the students in learning effectively inside (regular-class) and outside
(pre-class and after-class) the class. Students learn the lesson material in pre-class
(asynchronous) before entering the regular class, apply it to work on projects in the regular
class, and advance it in the after-class (synchronous).

It is developmental research that adopts the Borg and Gall 1983, begins with survey
and identification, planning, designing, and developing phases. Besides, several methods
are employed in a series of supporting research, such as surveys with descriptive statistics
analysis, ex-post-facto with regression, experiment with t-test, and evaluation using
discrepancy evaluation model. The survey and identification determine the course subject
to be developed regarding the urgency level, check the course’s availability with minimum
facilities, observe the student readiness, and conduct teachers group discussions to design
the main learning steps. The result determines the CAD construction drawing as the course
to be developed. Besides, students are ready to use their computers and agree with an e-
learning platform to support the learning process. Moreover, the study determines the seven
main learning steps: (1) project auction (challenging stage), (2) proposing project, (3)
proposing work schedule, (4) proposing progress report and monitoring, (5) reviewing and
preparing for project presentation, (6) presenting the project, and (7) reflecting and
evaluating.

Investigation research was conducted to reveal the student skill condition to support
the development of the ECD learning model. The investigation results show the
construction drawing skills are in a Good category of 68.26 with a Low discrepancy of
31.74% and the collaborative skills are in a Fair category of 61.69 with a Low discrepancy
of 38.31%. Furthermore, there is a significant and positive influence of collaborative skill
(X) toward construction drawing skill (Y). Besides, the analysis has presented a linear
regression model Y =31.443 + 1.952X. It also exhibited a correlation coefficient of 0.644,
a coefficient of determination (R-squared) of 0.415, and an Adjusted R-squared of 0.410.
It means the collaborative skill (X) as a predictor in the regression model gives a 41%
contribution to explain the variants of the construction drawing skill (Y) as the dependent
variable in a moderate category. Moreover, the research found a unique phenomenon of
high social heterogeneity in Indonesia. Students’ various customs and cultures offer
different characteristics, which lead to different motivations, habits, and behaviors, thus
making different collaborative mindsets that build different collaborative skills and
construction drawing skills. From the result of the investigation research, the students can
be classified into two groups: (1) linear score group (the collaborative group) 25.38% and
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36.92% = 62.31%; (2) non-linear score group (the non-collaborative group) 31.54% and
6.15% =37.69%. It is indicated that most of the student accepts the collaborative approach.
Furthermore, regarding the research finding of students’ skill achievement characteristics,
the designing lesson and learning model consider observing the students’ perception and
satisfaction of the proposed collaborative lesson and learning model to accommodate the
non-collaborative students and prioritizing collaboration between peers and learning
interdependence. These results support developing the ECD learning model draft in the
planning stage as actual references of ideal learning experiences and strategies. The ECD
draft implements Regulation Number 44, 2015, Article 17 of The Minister of Research,
Technology and Higher Education of the Republic of Indonesia. The regular class meeting
time is 16 times in one semester. This design using the flipped classroom strategy with 16
meetings (face to face or synchronous), 16 pre-class meetings (independent assignment),
and 16 after-class meetings (structured assignment).

The developing phase involves raters, revising, examining the design by
preliminary field testing and second field testing. The first is the alpha test to get expert’s
validation, and the second is the beta test by the individual, small group, and field testing.
The e-vocational used blended online platforms including WordPress, SNS Whatsapp, the
eFront LMS, YouTube, Zoom, Imgbb, and Google for Education integrated into a learning
package for better advantages. The platform provides a project showroom with comment
tools for discussion, collaborative learning material, and sustainably developed tutorial
videos. The evaluation result by raters and field testings states that the e-vocational online
learning platform is feasible for use and can be continued for further development.

The first ECD learning model implementation was held in the Civil Engineering
Education Study Program for one month. It concludes that there is a significant
improvement of collaborative mindset between the pre-test and post-test (experiment class
B). increasing the mean value of 9.653 from 70.28 to 79.93 and a highly significant
correlation, 7=0.935 with Sig. 0.000<0.05. It got a g-score of 0.3225 (medium category),
which means that the collaborative mindset in the experiment class increased by 32.25%.
Moreover, the independent samples #-test revealed that the two classes' initial behaviors are
equal with a 7-count of 0.278< ¢-table of 1.665 and the value of Sig. (2-tailed) 0.782>0.05
probability. In opposition, the post-test result asserts a significant difference of
collaborative mindset between the two classes (experiment class B and the control class A)
with a t-count of 3.707>¢-table 1.665 and the value of Sig. (2-tailed) 0.000<0.05. The first
ECD learning model implementation concludes that the ECD Learning Model significantly
enhances students' collaborative mindset.

The second ECD learning model implementation was conducted for one semester
concludes that there is a significant improvement of construction drawing skills with a
highly significant correlation of 0.927 and Sig. 0.000 between pre-test and post-test by a
paired samples /-test. There is an increase in construction drawing skill mean score of41.51
from 43.96 to 85.47. Simultaneously, it discovers a significant improvement of
collaborative skill with a highly significant correlation of 7=0.942 and Sig. 0.000. While
there is an increase in collaborative skill mean score of 19.583 from 70.28 to 89.86.
Moreover, the independent samples #-test revealed that the two classes' initial construction
drawing skills are equal with a r-count of 0.569<t-table of 1.996 with Sig. (2-tailed)
0.571>0.05 probability. on the other hand, the collaborative skills t-count of 0.278< ¢-table
of 1.665 and the value of Sig. (2-tailed) 0.782>0.05 probability. In opposition, the post-test
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result asserts a significant difference of construction drawing skill between the experiment
class and the control class with a 7-count of 8.69 and the value of Sig. (2-tailed) 0.000. The
post-test result asserts a significant difference of collaborative skill between the experiment
class and the control class with a 7-count of 10.351 and the value of Sig. (2-tailed) 0.000.
Moreover, the N-gain score of construction drawing skill is 0.742 and 0.673 for
collaborative skill, which means the construction drawing skill increased by 74.2%. At the
same time, the collaborative skill increased by 67.3% after implementing the ECD learning
model for one semester. Therefore, based on all the analysis tests, it can be concluded that
the ECD learning model is significantly enhancing students' skills. Furthermore, the future-
works are implementing the ECD in other classes with different characteristics and
developing it based on the new findings and research recommendations.
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