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B. T Cross-lagged relationships between motivation and knowledge

management (KM) learning engagement for college engineering
students | = 3 = %
1. Purpose
The purpose of this study is to test the self-determination theory (SDT) and to clarify the casual
relationship between motivation and KM learning engagement, which has been unclear in past

cross-sectional studies.

2. Hypotheses

H1-1: There is a significant positive impact of intrinsic motivation at Time 1 on intrinsic motivation
at Time 2 for college engineering students.

H1-2: There is a significant positive impact of motivation of identification at Time 1 on motivation
of identification at Time 2 for college engineering students.

H1-3: There is a significant positive impact of motivation of introjection at Time 1 on motivation of
introjection at Time 2 for college engineering students.

H1-4: There is a significant positive impact of motivation of external regulation at Time 1 on

motivation of external regulation at Time 2 for college engineering students.

H2: There is a significant positive impact of KM learning engagement at Time 1 on KM learning

engagement at Time 2 for college engineering students

H3-1: There is a significant positive impact of intrinsic motivation at Time 1 on KM learning
engagement at Time 2 for college engineering students.

H3-2: There is a significant positive impact of motivation of identification at Time 1 on KM
learning engagement at Time 2 for college engineering students.

H3-3: There is a significant positive impact of motivation of introjection at Time 1 on KM learning
engagement at Time 2 for college engineering students.

H3-4: There is a significant positive impact of motivation of external regulation at Time 1 on KM

learning engagement at Time 2 for college engineering students.

H4-1: There is a significant positive impact of KM learning engagement at Time 1 on intrinsic
motivation at Time 2 for college engineering students.

H4-2: There is a significant positive impact of KM learning engagement at Time 1 on motivation of
identification at Time 2 for college engineering students.

H4-3: There is a significant positive impact of KM learning engagement at Time 1 on motivation of
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introjection at Time 2 for college engineering students.
H4-4: There is a significant positive impact of KM learning engagement at Time 1 on motivation of

external regulation at Time 2 for college engineering students.

3. Participants

The sample was comprised of 111 students (102 males and 9 females) from two classrooms of
students majoring in Electrical Engineering and Civil Engineering. There were 63 students of
Electrical Engineering and 48 students of Civil Engineering. The participants came from the same
technological university. Participants were all freshmen of the ages of 19 to 20. These students were

measured at time 1 in the beginning of semester and at time 2 (two months after first measure).

4, Measurements (A pretest was conducted with 50 college students and all the reliabilities of
Cronback’s « are over 0.76)

4.1 Translation of Self-regulation Questionnaire (Instrument of motivations)

4.2 Translation of KM learning engagement scale

5. Results and Discussions
5.1 Descriptive statistics analysis

The mean and standard deviation for variables of intrinsic motivation, identified regulation, introjected
regulation, external regulation and KM learning engagement in two time points are shown in Table 1. Paired
sample t test reveals that the average scores of KM learning engagement and the four kinds of motivation
raised significantly from the first survey at time 1 to the second survey at time 2.

The paired sample t test also indicates that students have the highest average score, 3.49, of intrinsic
motivation among four motivations at time 1. The lowest motivation score is in introjected motivation with
an average score 3.39. The results of the t test for the difference between each pair of motivations at time 1
are statistically significant. To sum it up, for the college engineering freshman, their learning motivations can
be listed significantly from high to low in the order of intrinsic motivation, external regulation, identified
regulation to introjected regulation at time 1. Due to a larger standard deviation of motivation scores at time
2, there is not any significant difference between the four types of motivation.

Hence, based on the findings of this study, it is concluded that within the time period of two months, the
college engineering freshmen experienced significant learning motivational change (increase) and a change

of KM learning engagement (increase).

Table 1 Descriptive statistics for all variables of KM learning engagement and motivations in time 1

and time 2
Variables Mean S.D. Paired sample t test Value for
Difference
Intrinsic Mot tl 3.49%** 721 Intrinsic Mot tl - Identified Reg tl 061 ***
Identified Reg_tl 3.43%%* 748 Intrinsic_ Mot tl - Introjected Reg tl .099***
Introjected Reg tl 3.39%** 732 Intrinsic Mot tl - External Reg tl .013*




External Reg tl 3.48%** 722

Intrinsic Mot t2 3.87%x* 1.284
Identified Reg t2 3.88%** 1.471
Introjected Reg t2 3.73%** 971
External Reg t2 3.87*x* 1.293
KM learning 3.15%* .946

engagement tl
KM learning 3.52%* .848

engagement t2

Identified Reg tl - Introjected Reg tl
Identified Reg tl - External Reg tl
Introjected Reg tl - External Reg tl
Intrinsic Mot _tl - Intrinsic Mot t2
Identified Reg tl - Identified Reg t2
Introjected Reg tl - Introjected Reg t2

External Reg tl - External Reg t2

KM learning engagement tl - KM

learning engagement t2

03 7H%
- 048 **
Q85 %Kk
-375%*
VTS
_336%%*

- 394

-.363%**

N=111; * a=.05, ** 0=.01, *** 0=.001.
5.2 Correlation analysis

Table 2 Pearson correlation coefficient for all variables of KM learning engagement and

motivations at time 1 and time 2

Identified_  Introjecte  External

Reg_tl d_Reg tl Reg tl
Intrinsic Mot _tl 994 (*%*) 983(**)  .997(**)
Identified Reg tl 988(**)  .993(**)
Introjected Reg_tl 979(**)

External Reg tl
Intrinsic_Mot_t2
Identified Reg t2
Introjected Reg t2
External Reg t2
KM learning

engagement tl

Intrinsic_ Identified  Introjected  External

Mot _t2 _Reg t2 _Reg t2 Reg t2

3540%%)  319(%*F)  551(%*)  359(*)
3410%%)  306(**) 544(%*)  346(*)
333(%%)  301(%%)  .519(%*)  339(*)
337(%)  3000%%) 544(%*)  343(*)
993(%*)  681(**)  .999(**)

641(%%)  994(**)

684(*)

KM
learning
engagem
ent tl
ST1(+*)
S575(+%)
618(+%)
565(+%)
275(+%)
255(+%)
A432(%%)
279(+*)

KM
learning
engagem
ent 2
A401(+%)
395(+%)
A432(%%)
400(+*)
324(%%)
274(+%)
A435(+%)
318(+%)
AT6(+%)

** a=.01.

Table 2 is the correlation matrix for the variables of KM learning engagement and motivations. The four

subscales of motivation had high positive correlations (between .983 and .997) at time 1. At time 2, except

for motivation of introjected regulation (.681 with intrinsic motivation, .641 with identified regulation,

and .684 with external regulation), the other three subscales of motivation had a high positive correlation as

well (between .993 and .999). It is concluded, based on these findings of the correlation between the four

subscales of motivation, that the four regulatory styles of motivation do not fall along a continuum anchored

by controlled and autonomous regulation (Deci & Ryan, 2000). The four subscales of motivation at time 1

had a low correlation with the four subscales of motivation in time 2 (which is between .300 and .359). The

exception is that the motivation of introjected regulation at time 2 had a relative higher correlation with the
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instrinsic motivation (.551), motivation of identified regulation (.544), motivation of introjected regulation
(.519) and motivation of external regulation (.544) at time 1.

The correlation between motivations and KM learning engagement at time 1 (between .565 and .618) is
higher than the correlation between motivations and KM learning engagement at time 2 (between.274
and .435). The correlation between KM learning engagement at time 1 and KM learning engagement at time
2 is .476.

5.3 Cross-lagged relation analyses

Four cross-lagged panel models are examined in this current study by regression analysis. For each
model shown from figure 1 to figure 4, the KM learning engagement at time 2 was predicted by the KM
learning engagement and respective motivation at time 1, and the respective motivation at time 2 was
predicted by the KM learning engagement and corresponding motivation at time 1. Figure 1 showed the
model of KM learning engagement and intrinsic motivation, figure 2 showed the model of KM learning
engagement and motivation of identified regulation, figure 3 showed the model of KM learning engagement
and motivation of introjected regulation, and figure 4 showed the model of KM learning engagement and
motivation of external regulation. The coefficients shown from figure 1 to figure 4 are standardized

coefficients.

5.3.1 Intrinsic motivation and KM learning engagement

The results of the relation between intrinsic motivation and KM learning engagement are shown in
figure 1. In figure 1, the KM learning engagement and intrinsic motivation at time 1 significantly and
positively predict the KM learning engagement at time 2, which confirms hypothesis 2 and hypothesis 3-1
(with a well-fit regression model of R-square .251, adjusted R-square .237, F(2,108)=18.12, p-value<.0001).

The intrinsic motivation at time 1 significantly and positively predict the intrinsic motivation at time 2,
which confirms hypothesis 1-1 (with a well-fit regression model of R-square .133, adjusted R-square .117,
F(2,108)=8.27, p-value<.0001). However, there is no significant evidence showing that the increase of
college engineering students” KM learning engagement predicted the increase of intrinsic motivation. H4-1is
not supported.

Accordingly, it is concluded that H1-1, H2 and H3-1 are confirmed in the current study in the
cross-lagged panel model of the relation between intrinsic motivation and KM learning engagement. More
specifically, there were stable relationships with regard to final KM learning engagement predicted by prior
KM learning engagement and final intrinsic motivation predicted by prior intrinsic motivation in the two
months of time lag in college engineering students. Also, there was a cross-lagged relation of the prediction
concerning final KM learning engagement predicted by prior intrinsic motivation, which is the prediction of
SDT (self-determination theory). Hence, it is concluded that the increase of college engineering students’

intrinsic motivation predicted the increase of students’ KM learning engagement.

5.3.2 Motivation of identified regulation and KM learning engagement
The results of the relation between motivation of identified regulation and KM learning engagement are
shown in figure 2. In figure 2, the KM learning engagement and motivation of identified regulation at time 1

significantly and positively predict the KM learning engagement at time 2, which confirms hypothesis 2 and
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hypothesis 3-2 (with a well-fit regression model of R-square .249, adjusted R-square .235, F(2,108)=17.87,
p-value<.0001).

Additionally, the motivation of identified regulation at time 1 significantly and positively predict the
motivation of identified regulation at time 2, which confirms hypothesis 1-2 (with a well-fit regression model
of R-square .103, adjusted R-square .087, F(2,108)=6.22, p-value<.0001). Yet, H4-2 was not supported. Thus,
there is no significant evidence showing that the increase of college engineering students’ KM learning
engagement predicted the increase of motivation of identified regulation.

So, it is concluded that H1-2, H2 and H3-2 are confirmed in the current study in the cross-lagged panel
model of the relation between motivation of identified regulation and KM learning engagement. More
specifically, there were stable relationships in respect to final KM learning engagement predicted by prior
KM learning engagement and final motivation of identified regulation predicted by prior motivation of
identified regulation in two months of time lag in college engineering students. There was a cross-lagged
relation regarding KM learning engagement predicted by motivation of identified regulation, which is the
prediction of STD. Hence, it is concluded that the increase of college engineering students’ motivation of

identified regulation predicted the increase of students’ KM learning engagement.

5.3.3 Motivation of introjected regulation and KM learning engagement
The results of the relation between the motivation of introjected regulation and KM learning

engagement are shown in figure 3. In figure 3, the KM learning engagement and motivation of
introjected regulation at time 1 significantly and positively predict the KM learning engagement at
time 2, which confirms hypothesis 2 and hypothesis 3-3 (with a well-fit regression model of
R-square .258, adjusted R-square .244, F(2,108)=18.74, p-value<.0001).

In addition, the KM learning engagement and motivation of introjected regulation at time 1
significantly positively predict the motivation of introjected regulation at time 2, which confirms
hypothesis 1-3 and hypothesis 4-3 (with a well-fit regression model of R-square .290, adjusted
R-square .277, F(2,108)=22.03, p-value<.0001).

Accordingly, it is concluded that the H1-3, H2, H3-3 and H4-3 are confirmed in the current
study in the cross-lagged panel model of the relation between motivation of introjected regulation
and KM learning engagement. More specifically, there were stable relationships in regard to final
KM learning engagement predicted by prior KM learning engagement and final motivation of
introjected regulation predicted by prior motivation of introjected regulation in two months of time
lag in college engineering students. There was a cross-lagged relation concerning final KM learning
engagement predicted by prior motivation of introjected regulation, which is the prediction of SDT.
In addition, there was a cross-lagged relationship with respect to final motivation of introjected
regulation predicted by prior KM learning engagement, which is a cross causality of SDT.
Therefore, it is concluded that the increase of college engineering students’ motivation of
introjected regulation predicted the increase of students” KM learning engagement. Additionally,
there is significant evidence to show that the increase of college engineering students’ KM learning

engagement predicted the increase of motivation of introjected regulation.
5.3.4 Motivation of external regulation and KM learning engagement
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The results of the relation between motivation of external regulation and KM learning engagement are
shown in figure 4. In figure 4, the KM learning engagement and motivation of external regulation at time 1
significantly and positively predict the KM learning engagement at time 2, which confirms hypothesis 2 and
hypothesis 3-4 (with a well-fit regression model of R-square .252, adjusted R-square .238, F(2,108)=18.19,
p-value<.0001).

In addition, the motivation of external regulation at time 1 significantly and positively predict the
motivation of external regulation at time 2, which confirms hypothesis 1-4 (with a well-fit regression model
of R-square .128, adjusted R-square .12, F(2,108)=7.95, p-value<.0001). However, H4-4 was not supported.
There is no significant evidence showing that the increase of college engineering students’ KM learning
engagement predicted the increase of motivation of external regulation.

In conclusion, it was found that H1-4, H2 and H3-4 are confirmed in the current study in the cross-lagged
panel model of the relation between motivation of external regulation and KM learning engagement. More
specifically, there were stable relationships in regard to final KM learning engagement predicted by prior KM
learning engagement and motivation of external regulation predicted by prior motivation of external regulation in
two months of time lag in college engineering students. At the same time, there was a cross-lagged relationship in
respect to KM learning engagement predicted by motivation of external regulation, which is the prediction of SDT.

Hence, it is concluded that the increase of college engineering students’ motivation of external regulation

predicted the increase of students’ KM ° ' :nt.
367*** H2
Time 1 KM learn. g Time 2 KM learn.
engagement engagement
8a8 A0s 1 838
191* §&41
Time 1 Intrinsic A Time 2 Intrinsic
ivati motivation
motivation 292%% 111 1V.

Figure 1 Cross-lagged relation of intrinsic motivation and KM learning engagement (standardized

coefficients)

372%%* H2
Time 1 KM learn. g Time 2 KM learn.
engagement 3R engagement
181*% H322
Time 1 Identified A Time 2 Identified
regulation 938%% 1112 regulation

Figure 2 Cross-lagged relation of identified regulation and KM learning engagement (standardized

coefficients)
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.338%* H2

Time 1 KM learn.

Time 2 KM learn.

engagement engagement

Time 1 Introjected Time 2 Introjected

regulation regulation

A409%* H1-3

Figure 3 Cross-lagged relation of introjected regulation and KM learning engagement (standardized

coefficients)

367** H2
Time 1 KM learn. g Time 2 KM learn.
engagement A4 R engagement
.193* x4
Time 1 External A Time 2 External
regulation 2735 14 regulation

Figure 4 Cross-lagged relation of external regulation and KM learning engagement (standardized

coefficients)

6. Conclusions

One major limitation of this current study is the fact that the results are based on several independent
regression analyses. These analyses are not able to examine the influences between individual motivations
that were assumed in the Cognition Evaluation Theory (CET); that intrinsic motivation is diminished by
external motivation. The use of regression analyses also raised a concern of the difficulty to estimate errors
when combining all regression models together into the same framework. It is suggested that employment of
a more robust model, which includ the four regression models, such as structural equation modeling, be used
in a future study. A second limitation is that there is no reference of the proper time gap between two
surveys when conducting a cross-lagged panel study. The arrangement of a time gap in a longitudinal
analysis might be a decisive factor in the findings. Past studies of motivation and KM learning engagement
did not suggest a time gap in which students’ change of motivation and KM learning engagement could be
observed properly. This study shows that in a short period of two months, we can observe the effect of the
change in motivation and KM learning engagement. It is suggested that a long term and multiple panel data

collection might be able to get more reliable evidence of cross-lagged panel relations.
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