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The influence of competence and work motivation on innovativeness

and their impE}Ct on performance of mathematics teachers at technical
senior school in Central Java

Suwiyadi
Depariment of Nautical Merchant Marine Polytechnic ( PIP) Semarang, Jawa Tengah, Indonesia

ABSTR_ACT: This study aims to provide empirical evidence from analyzing the effect of competence,
motivation and innovativeness on the performance of mathematics teachers at Vocational Senior High
School (VSHS) in the Central Java province. Quantitative research methods were used. Proportional ran-
dom sampling was used to obtain a sample of 200 mathematics teachers at VSHS in Central Java and
measure the effect of teacher competence, motivation, and innovativeness on teacher performance, both
directly and jointly using AMOS software LISREL 20. The results show that the variables of competence,
motivation, and innovativeness have a positive and significant impact on the variables of performance.
This research also shows a positive and significant relationship between the variables of competence and
motivation and the variable of innovativeness. :
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1 INTRODUCTION _ : The development of processing skills in learners

is very rare. The impact of all this means that the
Mathematics teachers at a Vocational Senior High study of specific s:ubjects like mathematics is not
School (VSHS) who administer mathematics maximized. Lgaa;nlng mathematics is not a favorite
courses-are expected to select appropriate learning for students; it is very burdensome for some stu-
strategies, in order that the learning objectives can ~ dents who find it daunting. Indonesia needs a
be achieved effectively and efficiently. This is pos-  younger generation who understand mathematics
sible if the VSHS teachers, as well as instructional ~ and choose this field for study. It is still far behind
designers, have a learning management compe- other countries in Asia, such as Japan, Korea, and
tence. Rusman (2011, p. 19) states that in the world ~ Taiwan. Mathematics is the science which under-
of education, a VSHS teacher is an educator, men- lies technology, so students must be instilled with
tor and coach, and should develop a curriculum  a sense.of love for learning mathematics. Thrl?ugh
that creates conditions and an atmosphere condu- strategies and correspondmgd teaching dmet] 0 sa,
cive to learning; make learning fun and interesting; mathe_rr_xallcal liarnell's or stu en_tesdctahr; t gverzgk_
give a sense of security and provide space forlearn-  capability that has always occupl p

ers to actively think and be creative and innovative  ing in surveys on the skills negfif"d in tthe wor;(rxlzlg
in exploring and elaborating ability. According 1o world, the prpblgm-so[vnng ability, interpersondl,
the Law of the Republic of Indonesia, Number and communication will be pursuing a career in

i field of exact and non exact. .
e e pemigh L o it theT}lle ability of teachers to make mathematical

teachers a ional educators and scientists e at e . )
with the r:]e a{:]rotgzssli“z)’} iransforming, developing learning mserestmg is deanblet, 821 ;hgfmal;h:::il:t
and disseminating science, technology, and the 7% ;ff:;l::g sir%;rlt;oni?:tri‘rfg (;r;ldegvaluatixﬁ)g) neegs,
e 5 4 Or; E) > i N
lsi:,lb‘lthgh education, rescarch, and oM togbe investigated. The mathematics teacher’s per-
e : is a Iz i ial to the qualit
: : P ance is a lactor that is crucia q y
Based on the observation of applied learning Fo_rnl ! ’ . h s that will
i ducation/learning of mathematics that wi
by teachers i , ficld. it appears there is a ten- of education/icart! :
dZ"Cy fO(;rlSthlc:::hli:fédél::i lc[:)z:jrning process in the have implications tor]tl?: q‘;allitg’offéggr‘:::g“‘;ozf
classroom to be in the classical style, relying only qducatlon .aitef Contll? ‘ lzfmc of ieaming require
on textbooks, with teaching methods that focus tinuously improve the q| yd : g require
on unders "d 1 he process by memorizationof 2 professional attitude from educators. base (l)1
°°"Cepfs:r bt;l'[;h”(]g lch?;rlzral the center of learning. the explanation above, teacher performance at the
, with tea 5
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time of giving lessons to students can be seen from
their planning, implementation, and evaluation.

There needs to be development ol innovative
features which can be used by mathematics teach-
ers in an eflort to improve the quality of education
and learning of mathematics. Thus, creativity and
innovation become very important. According to
Rogers (1995, pp. 264-266), creativity is the earli-
est degree to which an individual or group receives
a new idea or innovation compared to others.
Innovation in the form of methods can have an
impact on the the quality of education as well as
being a tool or a new way of solving problems
encountered in educational activities. Iskandar
(2008), revealed in his study that 20.12% of learn-
ing abilities of teachers or teacher’s performance
is determined by innovativeness. We can define
educational innovation as ‘any dynamic change
intended to add value to ... educational processes
and ... resulting in measurable outcomes, be that
in terms of stakeholder satisfaction or educational
performance’ (Pedro, 2010, p. 12). Based on the
explanation above, an innovative learning model
is the concept of learning that helps teachers link
what is taught to learners’ and real-world situa-
tions, and encourages students to make connec-
tions between the knowledge they possess and its
application in their lives as members of family and
society.

Meanwhile, Davis (1994, p. 484) argues that
many factors can affect performance, includ-
ing motivational factors and factor of capacity
consists of the ability and capability of potential
reality. This is in accordance with the opinion of
Kreitner and Angelo (2001, p. 205), who state that
motivation is a psychological process that gener-
ates and directs behavior toward the achievement
of the purpose, or goal-directed behavior. As stated
by Mangkunagara (2005, p. 67), the causal rela-
tionship between motivation and performance is
that the factor affecting performance is the motiva-
tion that is formed by the attitude of an employee
in the face of a work situation. To pre-empty his
assertion, motivation-related factors must be put
in place in secondary schools to create job satisfac-
tion among teachers and a good environment for
student academic achievement (Adeyemo et al.,
2013). On the other hand, motivation also plays
an important role in the organization, because it
increases the productivity of employees and goals
can be achieved in an efficient way. The behavior
of employees can be changed in any organization
through motivation. From situation to situation,
the level of motivation differs between individu-
als (Robbins et al., 2009). Teacher motivation is
very important because it improves the skills and
knowledge of teachers, which directly influences
students’ achievement (Mustafa & Othman, 2010).

Based on the explanation above, the motivation of
Leachers is simply a process that is applied to teach.
ers so that their behavior can be directed at efforts
to achieve the objectives that have been set. The
work motivation of teachers can be viewed as )
the urge to be responsible, (2) the drive to achieve
(3) the urge to develop themselves, and (4) the urgé
to act independently.

Performance refers to skills, attitudes, behavior
and action. Competence shows the characteris-
tics of knowledge, skills, attitudes and experience
to do the job (Wirawan, 2009, pp. 9-10). Johnson
(1980, p. 12) describes the components of the com-
petence unbiased competencies related to profes-
sional education, such as mastery of the theory,
principles, strategies and techniques of education
and teaching. The reality is that changes in the pat-
tern of life that occurred this time was to impact
the learning paradigm change. The learning para-
digm has changed from a teacher-centered focus
to one focused on the learner (student-centered).
This learning paradigm change is closely related
to the demands for competent mathematics teach-
ers in VSHS. Teacher competence is a reflection of
the perceptions, values and beliefs that individu-
als adopt when entering a teacher training pro-
gram (Bhargava & Pathy, 2011). This is supported
by Hirst (1990) and Koetsier et al. (1997). The
same point has also been expressed by Joram and
Gabrielle (1998), Anderson et al. (1995), Wubbels
(1992), and Zeichner and Gore (1990), who state
that most teachers follow a program that is already
perceived as a set of skills that can improve teacher
competence. Wade and Moor (1992) stated that
teachers need pedagogical knowledge and training
to develop their own competence. Teacher compe-
tence is a set of knowledge, skills and behaviors
that must be owned, internalized and mastered by
teachers in carrying out their duties in a dignified
and responsible manner.

A VSHS professional mathematics teacher is
an important determinant of the quality educa-
tion process. In order to become a professional
mathematics teacher at a VSHS school, teachers
should be able to discover their identity and actu-
alize themselves in accordance with their capabili-
ties and the rules followed by professional VSHS
teachers. Furthermore, in an effort toward self-
development, VSHS mathematics teachers _shOUld
be encouraged to be more creative, innovative amf
pace themselves when mastering the substance 0
mathematics and mathematics curriculum subjects
Potentially develop proficiency mathcmatlcs‘learﬂ:
ing mathematics that would be very useful in eves
ryday life, both for those who will pursue career
in science or not.

Based on the background of the
described above, this study will try to emp!

jssues
rically
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analyze whether the competence, job motivation
and innovativeness ol mathematics teachers affect
their performance. Research has previously been
undertaken using a sample of mathematics teach.
ers at a VSHS in the city of Semarang (Suwiyadi
2012). In the current research, we attempt a stud3;
of how VSHS mathematics teacher performance
in Central Java province is influenced by the vari-
ables of competence, motivation, and innovation.
In particular, the formulation of the problem is as
follows:

I. Does mathematics teachers’ competence have
an influence on their performance in the VSHS
in the Central Java province?

2. Does mathematics teachers’ work motivation
have an influence on their performance in the
VSHS in the Central Java province?

3. Does mathematics teachers’ innovativeness have
an influence on their performance in the VSHS
in the Central Java province? ,

4. Does mathematics teachers’ competence influ-
ence their innovativeness in the VSHS in the
Central Java province?

5. Does mathematics teachers’ work motivation
influence their innovativeness in the VSHS in
the Central Java province?

Thus, the research hypotheses are as follows:

1. Mathematics teacher competence has an influ-
ence on mathematics teacher performance.

2. Mathematics teacher motivation has an influ-
ence on mathematics teacher performance.

3. Mathematics teacher innovativeness has an
influence on mathematics teacher performance.

4. Mathematics teacher competence has an influ-
ence on mathematics teacher innovativeness.

S. Mathematics  teacher ~ work ~ motivation
has an influence on mathematics teacher

innovativeness.

2 METHODOLOGY

The method used in this research is a survey

method with a quantitative research approach.
h focuses on discov-

This type of survey researc )

ery Of'y(gusa] relationships between Va”ables{i;rnl;?
dependent variable in this study 15 @ i nd
school mathematics teacher’s ]:tf:rformancc,ma e-
the three independent variables are: t,be co pof
tence, work motivation, and lnpova“"e"ess.n e
mathematics teachers at VSHS in the 'p{)?w of
of Central Java. Data regarding the \{anaeqssan

competence, work motivation, lnnovauvct:p [;naire
performance were all collected by 2 qucsl lgindica:
which had been developed according 10

tors of each variable.
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The population in this st i
mathema@ics teachers from VSUP?g isotxl]]ils(gz(rixtg;
Java province that had worked at least three years
fmd had lh_e minimum degree level in mathemat-
ICS education. The qualifying population num-

- bered 275 people, and the number of teachers of

mathematics included in the sample in this study
was 200. This sample was analyzed using LIS-
REL (G_hozali, 2008, p. 13), statistical software
used to identify latent variables through Struc-
Fural Equation Modeling (SEM). The technique
Is proportional to VSHS in Central Java prov-
ince refers to the presentation of the number of
mathematics teachers were taken on each VSHS
in a manner proportional random sampling.

3 FINDINGS AND-DISCUSSION

As shown in Table 1, the result of the calculations
on the 200 samples showed an average (mean) score
for mathematics teachers’ performance of 86.55.
The mode value for performance was 106, with
a median of 100.50 and a standard deviation of
22.534. Of the sample, 110 mathematics teachers
(55%) performed at the level of the group’s average,
24 mathematics teachers (12%) showed perform-
ance above average, and as many as 66 mathemat-
ics teachers (33%) had performance below average.

The average score for mathematics teacher
competence was 135. 18. The mode value for com-
petence was 138, with a median of 138.00 and a
standard deviation of 11.104. Of the sample,
128 mathematics teachers (64%0) demonstrated
average competence for the group, with 57 (28.5%)

“above average, and 15 mathematics teachers (7.5%)

being below average.

Table 1. Results of statistical analysis.

Compe- Work Innova- Perfor-
tency motivation tiveness —mance
N -valid 200 200 200 goo
issi 0 0
-missing 0
Mean 135.18  81.96 112.03 86.55
Std.error 785 1.720 2.488 1.593
{ mean
Mgdian 138.00 82.00 é.;M.OO :32.50
138 51
g:((i)de 11.104 24.320 35.189  22.534
deviation N—
Variance 123.304 591.476 (1)138. o .
‘ 52 72
Range
e 8,
imum
gle:::mu 27036 16392 22406 17310

aMultiple modes exist; the smallest value is shown.
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In terms of mathematics teacher work motiva-
tion, the average value was 81.96. The modc value
for work motivation was 51, with median and
standard deviation values ol 82.00 and 24.320,
respectively. Of the sample, 147 mathematics
teachers (73.5%) were deemed to have average
work motivation, with 27 mathematics teacl}ers
(13.5%) having above average work motivation,
and as many as 26 mathematics teachers (13%)
seen as below average.

The average value of the innovativeness score for
the mathematics teachers was 112.03. The mode
value for mathematics teacher innovativeness was
61, with a median of 134.00 and a standard devia-
tion of 35.189. Of the sample, 120 mathematics
teachers (60%) showed average innovativeness,
38 mathematics teachers (19%) were above aver-
age, and as many as 42 mathematics teachers (21%)
seen as below average.

Innovative mathematical currently on average
this group, 38 people (19%) of teachers of math-
ematics who innovativeness is above average, and
as many as 42 people (21%) innovativeness math-
ematics teacher who was under average.

The result of testing the first hypothesis shows
that mathematics teacher competence has a posi-
tive and significant effect on the performance of
mathematics teachers. Thus competence is the
most important variable for improving the per-
formance of teachers of mathematics. This result
is consistent with research conducted by Suwiyadi
(2012), who shows that competence has a direct
and positive effect on fluctuations in the perform-
ance variables of mathematics teachers. This find-
ing also supports research conducted by Liu et al.
(2005), Collings et al. (2010), and Anwar et al.
(2012), who stated that competence affects per-
formance. In addition, these findings support pre-
vious research that suggests that there is a positive
relationship between competence and performance
(Levenson et al., 2006; Ryan et al., 2009; Gammie
& Joyce, 2009). The results of this study also sup-
port research conducted by Connie (2013), which
stated that competence had a positive effect on the
variables involved in performance of a high school
teacher.
~ The study of the competence of mathemat-
ics teachers from VSHS in Central Java province
was found to value competence in both catego-
ries. Values of these competencies possessed by
approximately 55% VSHS mathematics teacher
in Central Java province. This suggests that math-
ematics teachers have been successful in the use
of mathematical concepts being taught to learn-
ers. Il competency is low in mathematics teachers,
then mastery of the theory, principles, strategies
and techniques of education and teaching is also
low, showing that mathematics teachers have not
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succeeded in making the subject of mathematicg
favorable to students, for teachers of mathematicg
are the parties most directly involved with learners
in the mathematics learning process.

The results of testing the second hypothesis
show that there is a positive and significant corre.
lation between the work motivation of mathemat-
ics teachers in Central Java and their performance:
it supports previous research conducted b);
Suwiyadi (2012) regarding mathematics teachers
in a single city school. These findings also sup-
port research conducted by Ekosiswoyo (2003)
and Tatik (2010), as well as research previously
conducted that shows that there is a positive re|a-
tionship between job motivation of teachers with
their performance (Adeyemo et al., 2013; Robbing
et al., 2009). Finally, these findings also support
research showing that performance is influenced
by the work motivation of teachers; thus an
increase in their performance will affect the value
of the students’ level of achievement (Mustafa &
Othman, 2010).

Performance and motivation constantly inter-
act with each other. Performance is the embodi-
ment of behavioral dimensions, while motivation
is the internal dimension of a person’s behavior.
The analysis of the descriptive statistics showed
that the work motivation of mathematics teach-
ers at VSHS in Central Java province is still low,
even though his motivation is good but have not
been able to maximize the performance of teachers
of mathematics, especially relating to the learning
process of mathematics. '

Testing of the third hypothesis shows that
mathematics teachers’ positive innovativeness has
a significant effect on their performance. Indeed,
innovativeness by mathematics teachers was the
most important variable in improving their per-
formance. This is in line with research conducted
by Suwiyadi (2012) and Connie (2013), and these
findings are also consistent with research con-
ducted by Pedro (2010), which states that innoya-
tion as a process of dynamic change can prov_lde
added value in the educational process, resulting
in an increase in educational performance. Suhar-
saputra (2012) states that changes that occur in the
community, either through direct input or society
as a whole, demand an increase in teachers’ capa-
bilities in performing their duties. Mathematics
teachers need to develop new ways to improve the
quality of learners’ education. Based on the analy-
sis of descriptive statistics above, it was found that
the mathematics teacher performance has been m
the condition above average (60%) and are in good
condition with a mean value of 86.55. In accorcs
ance with the data obtained in the ﬁeld,'math'
ematics teachers who have high innovativeness
will constantly adjust their lessons to address any
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Figure 1. Full model SEM.
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Table 2. Index feasibility testing full SEM. Table 3. Regression weights of full model SEM.
Results  Evaluation Estimate S.E. CR. p Label
Fit indi : i odel
1t indicator Cut-off value analysis m 3 < x1 2049 0247 5281 " par 11
x* - Chi- Expected t 106.942 Good x3 <— x2 0335  0.154 2.178 0.029 par_I2
e e amall Y < xl10595 006l 9.689 ***  par_10
Significance >0.05 0.072 Good Y < x30.171 0014 12142 ***  par 17
probability Y <—x20078 0021 3.712 ***  par_I8
RMSEA <0.08 0.045 Good x11 <--- x1 1.000
GFI >0.90 0.955 Good 12 <— x1 0739 0064  11.605 ***  par_l
AGFI > 0.90 0927 Good 13 <— x]1 0384 0064 5994 *** par2
CMIN/DF <2.00 1265 Good 14 <— x1 0904 0079  11.482 ***  par_3
TLI 0 987 Good x21 <— x2 1.000
CFI =0 3995 Good x22 <— x2 1373 0.148 9.253 ***  par.d
=025 ' x23 <— x2 1.394  0.158 8.824 *** par 5
x24 <--—- x2 1.184 0.120 0.895 *** par_6
. x31 <-—- x3 1.000
changes in the dynamics of the community so as 0 32 < x3 0.991 0.017 56.686 ::: par_7
have a positive effect on performance. x33 <-—- x3 0.652  0.031 20.828 " par_8
Testing of the fourth hypothesis showed that 34 < x3 0722 0014 50.709 " par_9
mathematics teacher competence had z:‘ stnhgmﬁcz:}I:t y2 <y og(])(pg 0.071 12.866 par_13
positive effect on the innovativeness of the math-— 1 <y 1.
ematics teacher, Lower competence values will g3 <.y 0867 0069 12554 *** par_}g
Certainly impair the innovativeness of mathemat-  y4 <Y 1489 0.090 16.581 par_
ics teachers, especially in relation to the process of
203
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learning mathematics (Connie, 2013). From a train-
ing program attended by teachers this will impact on
improving teacher competence. of 1hesc_ competen-
cies will encourage teachers to innovate in the proc-
ess of learning (Joram & Gabriele, 1998; Anderson
et al., 1995; Barghava & Pathy, 2011; Wubbels, 1992;
Zeichner & Gore, 1990). Learning to manipulate in
order to improve innovative be easily done by teach-
ers mate.
Testing of the fifth hypothesis showed that the
motivation of mathematics teachers has a positive
and significant effect on their innovativeness. Math-
ematics teachers’ work motivation is an important
variable in improving their innovativeness (Connie,
2013). The high motivation of a mathematics
teacher will bring out and improve their creativity
and innovativeness, in accordance with the facts on
‘the ground that the mathematics teacher who has a
high motivation to work will find it easier to make
innovations in learning, improving their impact
and, ultimately, improving their performance
(Innayatullah & Jengahir, 2013; Malik, Danish, &
Usman, 2010; Mustafa & Othman, 2010).

4 CONCLUSIONS

1. Competence has a positive and significant
impact on teacher performance. This means
that if the competence of teachers increases,
their performance also increases.

2. Motivation also has a positive and significant
impact on teacher performance. This means
that if the motivation of teachers increases,
. their performance also increases.

3. Innovativeness, too, has a positive and sig-
nificant impact on teacher performance. This
means that if teachers are more innovative then,
again, their performance improves too.

4. Furthermore, teacher competency has a positive
and significant impact on teachers’ ability to
innovate in relation to their duties and respon-
sibilities. This means that if the competence of
teachers increases, the innovativeness of teach-
ers also increases.

5. In addition, the motivation of teachers also
has a positive and significant impact on teach-
ers’ ability to innovate in terms of duties and
responsibilities. This means that if the work

rpotivalion of teachers increases, their innova-
tiveness as teachers also increases,

Based on the results of this research and th
wider discussion it can be concluded that varialioe
in the performance of VSHS mathematics teache -
i'_‘ the Central Java province is directly and osr'S
tively influenced by improvements in their cor[il 1-
tence, work motivation, and innovativeness Pe
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The recommendation put forward—especially
for teachers of mathematics and related parties,
such as principals, local government through the
Department of Education and Culture, and other
researchers in the field of education—is for the
continuous improvement of teacher competence,
motivation, and innovativeness through specific
programs, which will have the effect of enhanc-
ing teacher performance. The programs should
include further studies for teachers, professional
training, seminars and workshops, which will ulti-
mately have an impact on the quality and process
of education and learning.

5 LIMITATIONS AND FUTURE
RESEARCH :

1. This study used a sample of secondary voca-
tional schools, both public and private, rand-
omized; future research can be used to analyze
any public school or private course in the prov-
ince of Central Java.

2. In addition to using questionnaires, future
research should also employ secondary data
that can be used to determine its effect on the
performance of teachers.

3. The test results have analyzed some dependent
variables in relation to teachers’ performance;
future research may explore other variables that
might be used to improve the performance of
teachers, such as compensation, job satisfac-
tion, commitment and organizational culture.
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