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The purpose of this study is to investigate engineering students’ attitude toward convergence and relevance
with engineering education accreditation, gender, and academic year and attitude toward convergence.
To be specific, fist, we examined whether the instrument for measuring attitudes toward convergence
were reliable and valid for engineering students. Second, we compared levels of attitudes toward
convergence in terms of engineering education accreditation, gender and academic year. Third, latent
classes, which were distinguished in terms of attitudes toward convergence, were identified. Participants
were 2076 engineering students. By using factor analysis and Rasch analysis, validity and reliability
of instrument measuring attitudes toward convergence were confirmed. The differences in attitude toward
convergence in terms of engineering education accreditation experience, gender, and academic year were
examined by independent t-test and ANOVA. There were significant differences in attitude towards
convergence in terms of engineering education accreditation, gender, and academic year. Students who
experience engineering education accreditation program and male and high academic year have higher
levels of attitude toward convergence than others. Lastly latent class analysis (LCA) was conducted to
identify subgroups underlying engineering students in terms of attitude toward convergence and five latent
classes were identified. In addition, the chi-square results showed that there were significant relationships
between identified latent classes and engineering education accreditation, gender, and academic year.
Based on these results, engineering education considering students’ characteristics and diversity in attitude
toward convergence were discussed.
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Table 1. Research participants

Gender 1 yr 2" yr 39 yr 4" yr Total

Male 447 406 428 210 1491
Female 183 154 153 95 585
Total 630 560 581 305 2076
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Table 2. Internal consistency reliability and Rash analysis results on the items of attitude toward convergence test

Internal consistency

Rasch analyses

Cronbach’s Alpha

Infit Outfit Person

Item Cronbach’s Alpha if Ttem Deleted Item measure MNSQ MNSQ Reliability Item Reliability
Knowledgel 0.807 -0.49 0.939 0.921
Knowledge2 0.780 -0.48 0.769 0.733
Knowledge3 0830 0.828 1.11 1.152 1.160 083 099
Knowledge4 0.821 -0.14 1.090 1.093
Personal relevancel 0.784 0.37 1.136 1.127
Personal relevance2 0.760 -0.03 0.833 0.820
Personal relevance3 0.816 0.796 -0.74 1.023 1.002 0.81 0.99
Personal relevance4 0.772 0.40 0.914 0.911
Personal relevance5 0.787 -0.01 1.068 1.054
Social relevancel 0.861 0.47 1.111 1.014
Social relevance2 0.828 -0.42 0.812 0.750
Social relevance3 0881 0.847 0.36 0.981 0.887 081 098
Social relevance4 0.851 -0.41 1.039 0.956
Interest1 0.795 0.35 1.191 1.188
Interest2 0.778 -0.01 0.983 0.972
Interest3 0.815 0.782 0.17 1.005 0.998 0.78 0.97
Interest4 0.766 -0.15 0.853 0.839
Interest5 0.774 -0.36 0.941 0.930
Self-efficacy 0.838 0.11 1.042 1.005
Self-efficacy2 0.840 -0.30 1.012 0.986
Self-efficacy3 0.864 0.824 0.10 0.826 0.797 0.83 0.94
Self-efficacy4 0.839 0.23 1.116 1.072
Self-efficacy5 0.834 -0.13 0.973 0.929
Table 3. Principle component analysis of attitude toward . A1Z0 U =9

convergent test items

Item

Factor 1

Factor 2 Factor 3 Factor 4 Factor 5

Self-efficacy3
Self-efficacy5
Self-efficacy4
Self-efficacyl
Self-efficacy2

0.813
0.768
0.766
0.737
0.717

Social relevance2
Social relevance3
Social relevance4

Social relevancel

0.833
0.796
0.778
0.756

Interest4
Interest5
Interest3
Interest2

Interest1

0.793
0.734
0.714
0.672
0.574

Knowledge2
Knowledgel
Knowledge4
Knowledge3

0.854
0.804
0.732
0.713

Personal relevance2
Personal relevance4
Personal relevancel
Personal relevance3

Personal relevance5

0.387

0.366

0.76

0.701

0.65
0.633
0.606
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Table 5. Difference of attitudes toward convergence score
according to gender

Gender N Mean  SD t P d

male 1495 0.659 3.171
Knowledge 4.603 0.000 0.22
female 585 -0.029 2.778

Personal male 1495 1.820 2.380

1.914 0.056 0.09
relevance  female 585  1.604 2.144

Social male 1495 4193 3.493
1910 0.056 0.09
relevance  female 585  3.874 3.223
male 1495 2750 2.238
Interest 4443 0.000 0.22

female 585 2276 2.054

male 1495 2.022 2.741
Self-efficacy 6.797 0.000 033
female 585  1.135 2.498
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Figure 1. Difference of attitudes toward convergence score
according to grade
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Figure 2. Education organized of Capstone design(Go, 2016)
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