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MULTI-LEVEL STRUCTURAL EQUATION MODEL
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The purposes of this research were to (1) examine the levels of the entrepreneurships of
departments and faculties, and the levels of the intellectual contributions and services of
departments; (2) compare the averages of innovativeness, proactiveness, risk taking, heterogeneity,
hostility, environmental scanning, decentralization, resource availability, rewards systems,
innovative culture, intellectual contributions and services among groups of departments and
faculties with different sizes; (3) validate the non recursive multi-level structural equation model
using Mplus and LISREL programs, and compare the results produced by both programs. The
sample consisted of 668 faculty members clustered within 433 departments within 92 faculties,
selected by multistage random sampling. Individual level data was collected by means of
questionnaires, and aggregated into departmental and faculty level data for data analyses. The
descriptive statistics and MANOVA using SPSS 11.0, and a multi-level structural equation model
analysis using Mplus 2.13 and LISREL 8.52 were performed.

The major research findings were: (1) the entrepreneurships of the sampled departments
and faculties were in moderate levels, and the intellectual contributions and services of sampled
departments were in moderate levels as well; (2) departments with greater numbers of faculty staff
had higher averages of innovativeness, proactiveness, environmental scanning, resource
availability, rewards systems, intellectual contributions and services than departments with smaller
numbers of staff. Faculties with greater numbers of staff also had higher averages of
innovativeness and decentralization than faculties with smaller numbers of staff; (3) the data had
good overall fits to non recursive multi-level structural equation model regardless of the programs
used in the analysis, Mplus and LISREL. In the departmental level model, it was found that
external environments and organizational characteristics of departments had effects on
departmental entrepreneurship. Consequently, departmental entrepreneurship had an effect on
intellectual contributions and services of departments, and also had a reverse effect on
organizational characteristics of departments. In the faculty level model, like the departmental
level model, it was found that external environments and organizational characteristics of faculties
had effects on faculty entrepreneurship. Consequently, faculty entrepreneurship had an effect on
the intercept of intellectual contributions and services of departments, and had a reverse effect on
organizational characteristics of faculties. After comparing the results produced by these two
programs, it was found that most of the factor loading and direct effects derived from Mplus and
LISREL were different in terms of magnitude. However, they were similar in terms of relational
direction and statistical significance.





