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Abstract

The contribution presents results of the non-hierarchical cluster analysis of
academic performance and aspects of achievement motivation of a sample of
undergraduate students. The Achievement Motivation Questionnaire (AMQ)
(Dotaznik motivécie vykonu, Pardel, Mar$alova, Hrabovska, 1984) was used as
the research method. School success was established using the arithmetic mean
of study results of 213 undergraduate students after completion of a term. In
the AMQ, the Achievement Motive variable was focused on, consisting of the
following aspects: achievement- oriented behaviour, aspiration level, persever-
ance at work, and future time orientation. The main aim of our research was
to determine undergraduate student types by their academic performance and
aspects of achievement motive. Based on the assessment of generated three to
six-cluster solutions, the six-cluster solution appeared optimal, within which
the following types of undergraduate students were identified: type of unused
potential, unbalanced type, balanced type, type unoriented in time, academi-
cally indifferent type, and industrious type.

Keywords: achievement motivation, achievement motive, academic performance,
undergraduate student types, cluster analysis
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Problem

According to McClelland’s model (1976), achievement motivation may be
understood as a relatively stable predisposition of an individual, representing one
of important achievement factors. Achievement motives represent a general, affect-
based disposition triggering the achievement activity and leading an individual to
success or failure. The basis of achievement motivation is the need for achievement
and the fear of failure, predisposing individuals to a different type of achievement
goals. The achievement goals then affect the achievement-oriented behaviour of
an individual (Elliot; in Neumeister, Finch, 2006). According to Hermans’s concep-
tion, the achievement motive is made up of four basic components, namely: the
achievement-oriented behaviour, aspiration level, perseverance at work, and future
time orientation (Pardel, Mar$alova, Hrabovska, 1984). In our opinion, research on
achievement motivation at the level of individual components of the achievement
motive is meaningful also in relation to academic performance. Findings regarding
a linear relationship between achievement motivation and academic performance
are contradictory or mostly statistically insignificant (cf., the studies by: Kolb,
1965; Rehulkovd, Osecka, 1996; Skinner, J. M. Drake, 2003; Gurgova, 2005).

That was the reason why we decided to use cluster analysis, which helped us to
identify empirical types and specific configurations of individual components of
the achievement motive and level of academic performance.

Research sample

The aim of our research was to determine types of undergraduate students by
their academic performance and individual aspects of the achievement motive.
The research sample was obtained by targeted and occasional sampling, and con-
sisted of 213 undergraduate students of social and technological majors in Banska
Bystrica and Liptovsky Mikulas, with an average age of 20.5 years. The research
sample was composed of 102 women and 111 men.

Methods

The method of our research consisted of the standardized AMQ - Achievement
Motivation Questionnaire, constructed on the basis of Hermans’s conception of
achievement motivation. The normalizing sample of undergraduate students was
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calculated the following coeflicients of internal reliability: 0.87 for the variable
achievement motive, 0.85 for the variable anxiety with debilitating effects on
performance, and 0.88 for the variable anxiety facilitating performance. Validity
of the questionnaire was tested using Ehlers and Merz’s questionnaire for the
measurement of achievement motivation and Spielberg’s questionnaire of anxiety
as a trait. In both cases, sufficiently high correlation coefficients were produced,
evidentiary for validity of the given type.

The questionnaire contains 52 items and consists of three scales: the scale
of achievement motive (24 items), the scale of anxiety with debilitating effects
on performance (17 items), and the scale of anxiety facilitating performance
(10 items).

The achievement motive is characterized by the following aspects: Achieve-
ment-oriented Behaviour, consisting of 8 items such as: “I like to work’, or “My
friends and acquaintances consider me diligent”; Aspiration Level consisting of 5
items such as: “I don’t avoid work requiring responsibility” or “When I do some-
thing, it must be perfect”; Perseverance at Work consisting of 5 items: “Persistence
is a very important characteristic” or “Once I have set to hard work, I can hardly
stop”; Future Time Orientation consisting of 6 items, such as: “I like to plan” or
“In general I'm focused on future”. The achievement motive scale is a relatively
heterogeneous scale (Pardel, Marsalova, Hrabovska, 1984).

Due to the fact that there are certain contradictions in the conception of school
success, we focused on actual school success operationally defined as good study
results obtained by a student, measurable through the average of examination
evaluations, thus as academic performance. Academic performance was used in
measurements of school success by several authors, such as S. Shim and A. Ryan
(2005), W. E. Kelly (2003), T. L. Clemons (2005), K. E. Barron et al. (2006) and
others. Thus, school success was determined by means of the arithmetic mean
of study results after an examination period of a relevant term, while taking into
account also the evaluation Fx - failed. Numbers assigned to individual evaluation
grades were as follows: A - 1,B - 1.5,C - 2,D - 2.5, E - 3, Fx - 4. The students
were given the instruction to fill in the determined place in the questionnaire with
the total average of their evaluations for the last term as displayed in the academic
information system.

The quantitative data obtained were evaluated using the IBM computer pro-
gram SPSS Statistics 19 and Microsoft Excel.
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Methodological Issues of the Problem Addressed

To determine student types by academic performance and the achievement
motive aspects including: achievement-oriented behaviour, aspiration level, per-
severance at work and future time orientation, cluster analysis was used. In the
cluster analysis, data were standardized to the z-score and a non-hierarchical anal-
ysis was used. Cluster analysis is a set of methods enabling one to look for clusters
of similar objects - types in empirical data. L. Osecka (2001) states that the use of
cluster analysis is particularly appropriate at the stage of problem exploration. As
opposed to factor analysis, when using cluster analysis mostly no attention is given
to basic dimensions of the description of the phenomena studied (variables), but
attention is given to basic types of the studied phenomena as such (objects), their
similarity or dissimilarity (although sometimes it is problematic to define what
precisely the similarity is).

The most well-known non-hierarchical clustering method is the k-means
method. This method is characteristic of producing an exact number of k clus-
ters so that the intra-group sum of squares of distances of objects is minimal. It
requires a priori setting of the number of clusters to be generated, and interval
variables without extreme values as the input (Osecka, 2001). The mentioned
k-means method was used also in the processing of our research data.

Results of Cluster Analysis by Academic Performance
and Achievement Motive

The main aim of our research was to determine types of students by academic
performance and by the aspects of the achievement motive including achieve-
ment-oriented behaviour, aspiration level, perseverance at work and future time ori-
entation. The given aspects were obtained by item analysis within the achievement
motive scale of the AMQ questionnaire. To overcome disunity of the scales (the
scales measuring the achievement motive components did not offer respondents
the same number of response options), the obtained raw scores were standardized.
These standardized scores (so-called z-scores) with the mean value 0 and standard
deviation 1 were processed by further statistical analysis. Non-hierarchical cluster
analysis, the k-means method (in the statistical program SPSS) was used and
a typology created gradually for three, four, five and six types or clusters.

Mean z-scores of the types in the three-cluster solution differ from each other
the least in the variable of academic performance; the values oscillate around 0.
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Profiles of the mean z-score of the 1t and the 274 cluster are similar overall in all
the variables studied except one — time orientation, while Type One shows lower
future time orientation and Type Two - on the contrary - above-average high.

The variables of achievement-oriented behaviour, aspiration level and persever-
ance differentiate between Type One, Type Two and Type Three, however, these
two types are similar in the level of time orientation.

Table 1. Average z-scores for three types in the three-cluster solution

Type 1 Type 2 Type 3

(N=80) (N=73) (N=60)
Academic performance -0.01 0.05 -0.05
Achievement-oriented behaviour -0.23 -0.51 0.93
Aspiration level -0.27 -0.47 0.92
Perseverance -0.21 -0.59 1.00
Time orientation -0.33 3.03 2.85

Graph 1. Three-cluster solution: profiles of average z-scores for the variables studied
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Since the three-cluster solution appeared little specific, the process of cluster
analysis was continued - a request for generation of four clusters was entered. The
solution is presented in Table 2 and Graph 2.

Type One within the given solution is represented by students with - regarding
the other respondents — worse academic performance, poorer achievement-ori-
ented behaviour, an average aspiration level and lower perseverance, but good time
orientation.
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Type Two is characterized by above-average academic performance, but a low
level of achievement-oriented behaviour and a low aspiration level, low persever-
ance as well as under-average future time orientation.

Type Three is distinguished by average academic performance and an above-av-
erage level of all achievement motive components, marked above-average is in the
variable time orientation.

Type four is identified under-average (poorer) academic performance, a slightly
above-average level of the achievement motive variables, and average time orien-
tation.

Table 2. Average z-scores for four types in the four-cluster solution

Type 1 Type 2 Type 3 Type 4

(N=71) (N=38) (N=50) (N=54)
Academic performance -0.11 0.36 0.17 -0.27
Achievement-oriented behaviour -0.35 -1.02 0.95 0.30
Aspiration level -0.33 -1.05 0.97 0.28
Perseverance -0.52 -0.84 1.13 0.23
Time orientation 3.17 -0.32 3.04 0.02

Graph 2. Four-cluster solution: average z-score profiles for the variables studied
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Legend: priemerné z-skore = average z-scores; zhluk = cluster

In the next - five-type — solution, again higher differentiation and specification
of types was achieved against the previous one (Table 3, Graph 3).
Type One within the given solution may be marked as under-average in all the
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variables studied. Thus, it is an unsuccessful as well as unmotivated student with
low achievement motivation and a poor planning ability.

Type Two resembles Type Two generated within the previous solution (above-av-
erage academic performance, but an under-average level of other variables).

Type Three has average academic performance, but good indicators in the
achievement motive items (especially as far as time orientation is concerned).

Type Four is distinguished by poorer academic performance, but above-average
achievement motivation indicators (this type may be assumed to have insufficient
abilities).

Type Five in the four-cluster solution is characterized by average academic
performance, a lower level of achievement-oriented behaviour and perseverance,
as well as a lower aspiration level, but is above-average concerned with future and
plans ahead.

Table 3. Average z-scores for five types in the five-cluster solution

Type 1 Type 2 Type 3 Type 4 Type 5
(N=28) (N=37) (N=34) (N=47) (N=67)

Academic performance -0.62 0.64 0.08 -0.28 0.06
Achievement-oriented behaviour -0.76 -0.44 0.92 0.83 -0.49
Aspiration level -0.71 -0.40 0.87 0.74 -0.44
Perseverance -1.06 0.09 1.07 0.64 -0.60
Time orientation -0.48 -0.42 4.06 1.13 3.04

Graph 3. Five-cluster solution: average z-score profiles for the variables studied
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Refining and specification of the type profiles was continued by generating
a six-cluster solution.

Type One is represented by the students with better academic performance in
comparison with the others, but a lower aspiration level as well as a lower level of
achievement-oriented behaviour and perseverance, and a slightly under-average
level of future time orientation (this type is profiled almost identically with Type
One in the previous - five-cluster — solution).

Type Two (analogous to Type Five of the previous solution) is characterized
by average academic performance and poorer achievement-oriented behaviour,
a lower aspiration level and perseverance, on the other hand, however, marked
future time orientation.

Type Three is represented by the students with above-average academic per-
formance and overall good achievement motive indicators (levels of achievement
variables are about the same).

Type Four shows poorer academic performance, average achievement-oriented
behaviour, an average aspiration level and perseverance, but under-average future
time orientation.

Type Five has poor academic performance, average achievement-oriented
behaviour, an average aspiration level and perseverance, but high future time
orientation.

Type Six has slightly above-average academic performance, is the most mark-
edly achievement-motivated when compared with the others and future time
orientation also reaches the highest level in this type.

Table 4. Average z-scores for six types in the six-cluster solution

Type 1 Type 2 Type 3 Type 4 Type 5 Type 6
(N=33) (N=47) (N=38) (N=34) (N=34) (N=27)

Academic performance 0.54 0.34 0.44 -0.66 -0.96 0.17
Achievement-oriented -1.10 -0.59 0.66 0.00 0.29 1.09
behaviour

Aspiration level -1.12 -0.45 0.80 0.02 0.01 0.99
Perseverance -0.82 -0.67 0.80 -0.12 0.01 1.20
Time orientation -0.23 3.26 0.97 -0.60 2.64 4.21

The cluster structure of our sample was refined even further - a request was
entered to generate a seven-cluster solution. However, based on the assessment of
the statistic indicators examined (results of variance analysis within the individual
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Graph 4. Six-cluster solution: average z-score profiles for the variables studied
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solutions and standard deviations of the variables within individual clusters in the
5-,6- and 7-cluster solutions) the six-cluster solution was preferred. This solution
can, in our view, be considered also relatively clear and meaningful.

Next, we attempted to find other specifics of these six types by including in the
analysis also the gender variable (as the so-called external variable, i.e. a variable
not entering into the clustering process). It was found out that the gender variable
differentiated in Type Three (Balanced) was composed mostly of men, and in Type
Five (Academically Indifferent) was composed mostly of women.

Discussion

The typologies with three to six types were extracted gradually by means of
non-hierarchical cluster analysis. For the sake of better clarity and comprehension
as well as their simpler communicability, the types generated within the six-cluster
solution were given names. Type One with the best academic performance, but the
lowest level of all achievement variables was called the Type of Unused Poten-
tial. Type Two was called the Unbalanced Type due to the unbalanced levels of
achievement variables. Type Three — with above-average academic performance as



26 Beata Zitniakovd Gurgovd, Eva Ndbélkovd

well as above-average achievement variables was given the name of Balanced Type.
This is precisely the type that seems to be ideal in terms of success achievement.
Type Four, markedly characterized especially by under-average future time orien-
tation, was called the Type Unoriented in Time. Type Five with poor academic
performance, average achievement indicators, but high future time orientation was
called the Academically Indifferent Type. Finally, Type Six, with the most marked
achievement motivation, but basically just average academic performance, was
called the Industrious Type.

On the basis of our findings, it may be stated that our research sample consists
of students with above-average academic performance, but low achievement
variables (Type 1), as well as students achieving an average to above-average level
of achievement variables, but with an average or even under-average level of
academic performance (Type 5 and Type 6). These findings bring out the issue of
the generalized nature of achievement motivation. Some, even highly achievement
motivated students, have poorer academic performance. Thus, it may be assumed
that it is important for student achievement motivation to focus on learning tasks,
academic success. B. Weiner (1990; as cited in: Bong, 2004) already argued that
the original view on achievement motivation as a stable individual characteristic
did not explain its situational variability, which may have manifested itself also
in our case. That is the reason why we agree with M. Vanék, V.Hosek and E Man
(1982), according to whom it may be assumed that instead of the conception of
the generalized nature of achievement motivation, performance is influenced by
a specific achievement motive focused on activities in which an individual feels,
e.g. competent or which supports his/her interests.

Conclusion

The relationship between the achievement motivation components and aca-
demic performance was dealt with by several authors (Kolb, 1965; Rehulkov,
Oseckd, 1996; Skinner, J. M. Drake, 2003; Gurgova, 2005). The relationship between
the school-related self-concept (Engler-Meyer) and achievement motivation was
dealt with by L. Duricové (2009), who pointed out mainly the negative conse-
quences of high anxiety on an individuals self-concept. Z. Vasasova (2011) pointed
out positive relationships between emotional experiencing and performance (in
the area of creative activities). Academic performance and its various connections
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were studied by S. Shim and A. Ryan (2005), W. E. Kelly (2003), T. L. Clemons
(2005), K. E. Barron (2006).

From the point of view of educational practice, in addition to academic
performance, also the individual aspects of achievement motive are important
(achievement-oriented behaviour, aspiration level, perseverance at work, future
time orientation). Our research pointed at the fact that undergraduate students
include also types of students who, although having good academic performance,
have a poor achievement motive, or students having poorer or average academic
performance, but high levels of the achievement motive aspects. We believe that
the ideal type of students are, of course, those who, on the one hand, achieve high
results and, on the other hand, have a high aspiration level, perseverance at work
and future time orientation, because these are the motives likely to predispose
a student to success also in future practice, not only in the academic setting.
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