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Abstract

Accounting education has been a topic of great concern to scholars, and teachers of
accounting want to enhance students’ learning performance. Thus, in this study, we conducted
laboratory experiments to investigate how mastery/performance achievement goal
orientations influence the accounting performance of students. Ninety undergraduates from
Tainan Technology University participated in this study. The experiment examined how the
type of student achievement goal and the test time influenced accounting performance. A
two-way between-participants factorial design of achievement goal (mastery vs. performance)
x test time (30 vs. 40 vs. 50 min) was adopted. The results of students’ score changes from
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pre-test to post-test revealed that those students with a mastery achievement goal had a better
learning effect than those with a performance achievement goal. The main effect of test time
also showed a significant difference. The score change in the low-difficulty condition
(longest time) was significantly higher than that in the moderate-difficulty condition
(intermediate amount of time), and the score change in the moderate-difficulty condition was
significantly higher than that in the high-difficulty condition (shortest time). Lastly, the
two-way interaction of achievement goal type and test time was significant. The effect of test
difficulty on score change was contingent on the type of achievement goal.

Keywords: achievement goal, learning effect, mastery goal, performance goal, test time
1. Introduction

Goal-setting theory posits that the learning goal has an incentive effect, which can turn a
student’s needs into motivation and bring a student’s behavior into accordance with a planned
direction (Cao & Liu, 2011). Since the mid-1980s, many researchers have made attempts to
study the differences between setting mastery goals (goals toward developing and gaining
competence) and performance goals (goals toward demonstrating competence relative to
others) (e.g., Belenky & Nokes-Malach, 2012; Preenen, van Vianen, & De Pater, 2014).
Moreover, some studies have stated that, “Students with mastery orientation seek to improve
their competence. Those with performance orientation seek to prove their competence.”
(Schraw, 1998, p. 122). Martin (2007) also indicated that mastery goals are more positively
associated with educational aspirations, class participation, and enjoyment of school than
performance goals. A possible reason for these differences is that mastery goals are closely
aligned with intrinsic motivation and, thus, are deemed directly relevant to a framework
articulating motivation and engagement (Brophy, 2005). Previous research has indicated that
one of the main differences between mastery goals and performance goals is the standard by
which competence is defined (Darnon, Dompnier, Gilliéron, & Butera, 2010). In accordance
with this idea, many research results have also suggested that social comparison is a more
important concern when pursing performance goals than when pursuing mastery goals (Ames,
1992; Butler, 2005; Kaplan & Macehr, 2007).

Additionally, many previous studies have focused on time constraint issues. For example,
Benson and Beach (1996) investigated whether the effects of time constraints on screening
are similar to those that have been reported for choice. Ackerman and Lauterman (2012)
examined the effects of time pressure on learning texts on a screen relative to paper among
undergraduates who reported only a moderate preference for paper. Chuderski (2016)
investigated the different effect of prior experience with and without time pressure. Ordonez
and Benson (1997) argued that decision-makers use the same strategies when making risky
decisions with and without a time constraint. Chiou and Wan (2007) determined the time
constraints for search tasks used in subsequent experiments focused on searching out
information on the Internet. In summary, working under time pressure has been suggested to
have two consequences. On the one hand, awareness of time constraints may distract learners
from the task at hand and so reduce their working memory resources (Dunlosky & Thiede,
2004). On the other hand, mild time pressure can help learners’ motivation to excel, and clear
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action implications can improve their study efficiency through disengagement from failing
courses of action (Henderson, Gollwitzer, & Oettingen, 2007).

However, little research has examined the learning effect of achievement goals under time
constraints in the student learning outcomes of an accounting course. In the current study, we
aimed to provide a further test of the hypothesis that mastery achievement goal orientations
lead to a better learning effect than performance achievement goal orientations under time
constraints.

2. Overview of the Current Research

A laboratory experiment was conducted to examine whether mastery/performance
achievement goals under time constraints influence the accounting performance of
accounting students. Before the actual study, it was necessary to conduct a pre-experiment to
confirm the independent variable, i.e., to examine the achievement goal and time constraints,
experimental manipulation effect, and whether the research expectation was sound. The
formal experiment tested whether the type of student achievement goal and the test time
influenced accounting performance.

2.1 Pre-test: Establishment and Validation of Achievement Goal Manipulation Paradigm
2.1.1 Participants and Design

Fifty-one undergraduates (M = 18.9 years old, SD = 0.8 years; 65% female) from Tainan
Technology University of Taiwan participated in the pre-test in exchange for course credit in
their Introduction to Accounting course. This study was approved by the Institutional Review
Board of Tainan Technology University. The pre-test followed the study of Harackiewicz and
Elliot (1993) and was designed to investigate the effects of achievement goals on an
enjoyable activity, i.e., pinball (4 weeks). After subjects were assigned by a block-random
method, they received either a performance, mastery, or neutral goal manipulation. All
subjects self-reported by finishing a questionnaire that measured their achievement goals.

2.1.2 Procedure

On arrival in the experimental laboratory, participants were introduced to the game and
concept of pinball. They were verbally given a particular goal manipulation. The subjects
receiving a performance goal were told the following:

What we are interested in is how well some students play pinball compared to others.
We’re assembling students with different levels of pinball experience and collecting data
on how they play compared to others.

Subjects assigned a mastery goal were instructed as follows:

What we are interested in is how students develop their pinball skills on our pinball
machines. We're assembling students with different levels of pinball experience and
collecting data on how they learn to play and improve on our Jungle King machine.

Control subjects were told the following:
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What we are interested in is students’ reactions to games and leisure activities. We're
assembling students with different levels of pinball experience and collecting data on
what they think of our pinball machine.

Then, all participants were required to finish a 12-item, self-reported achievement goal
questionnaire (AGQ); Elliot & McGregor, 2001) with a 7-point Likert scale (the Cronbach
alpha values of mastery goal and performance goal orientations were 0.907 and 0.886,
respectively).

2.1.3 Results of Pre-test

Analyses were based on the following criteria for judging the effectiveness of achievement
goal manipulation. First, an evaluation of the interaction of achievement goal-type score and
achievement goal manipulation was obtained. Second, in subsequent planned contrasts, the
felt mastery goal should be significantly higher in the induced mastery goal condition than in
the performance goal and the control conditions, while the felt performance goal should be
significantly higher in the induced performance goal condition than in the mastery goal and
control conditions.

The first criteria for the success or failure of the manipulation, the felt mastery and
performance goal scores (See Table 1), were submitted to a 2 (type of score) X 3
(achievement goal manipulation) mixed ANOVA, which treated the type of achievement goal
score (felt mastery goal or felt performance goal) as a repeated factor and the achievement
goal manipulation (mastery goal, performance goal, or control) as a between-subjects factor.
The analysis showed that the two-way interaction was significant (F(2, 48) = 79.69, p < .01),
indicating that different types of achievement goal manipulation could induce different types
of felt achievement goal. The second criteria for the success or failure of the manipulation
was a test of the average score of the achievement goal group for a mastery goal or a
performance goal, respectively. Follow-up contrasts with Dunn’s multiple comparison
procedure were suitable for these comparisons (Kirk, 2012). The control of error rate was
used to obtain a solid examination of manipulation check. Therefore, the type I error of this
experiment was set as 0.05. Each of these two contrasts was distributed with a value of 0.025.
In terms of a felt achievement mastery goal, the main effect of the achievement goal
manipulation was significant (F(2, 48) = 9.95, p < .01), showing that attainment of a felt
achievement mastery goal was significantly different among the three manipulation
conditions.

As Levene’s test for homogeneity of variances revealed that equal variance of felt mastery
goal among the three conditions was supported (F(2, 48) = 4.25, ns.), equal variance was
assumed for the subsequent contrasts. Planned contrast analyses showed that the prevalence
of the mastery goal orientation was significantly higher in the mastery goal-induced condition
(M mastery = 5.46) than in the other two conditions (M performance = 3.73, M control =
3.63), with t(48) = 8.79 and t(48) = 9.92 for the two contrasts, respectively (two ps < 0.025).
In terms of felt achievement performance goal, the main effect of the achievement goal
manipulation was significant (F(2, 48) = 9.95, p < .01), showing that the felt achievement
performance goal was significantly different among the three manipulation conditions.
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Because Levene’s test for homogeneity of variances revealed that equal variance of felt
performance goal among the three conditions was supported (F(2, 48) = 1.25, ns.), equal
variance was assumed for the subsequent contrasts. Planned contrast analyses showed that
performance goal orientation was significantly higher in the performance goal-induced
condition (M performance = 5.79) than in the other two conditions (M mastery = 3.77, M
control = 3.94), with t(48) = 8.65 and t(48) = 9.39 for the two contrasts, respectively (two ps
< 0.025). The results confirmed that the manipulation of achievement goal was successful in
the pre-test.

Table 1. Descriptive Statistics of Achievement Goal Type of Score by Achievement Goal
Manipulation

Achievement goal manipulation
Achievement goal score Mastery condition Performance condition Control condition

M SD M SD M SD
Mastery Goal 5.46 0.82 3.73 0.48 3.63 0.39
Performance Goal 3.77 0.57 5.79 0.59 3.94 0.76

Note. N = 17 participants in each of the achievement goal manipulation, self-reported
achievement goal were rated on a 7-point score.

2.2 Formal Experiment: Exposure to Student Achievement Goal and Test Time Influences on
Accounting Performance

This experiment aimed to examine how the type of student achievement goal and test time
influenced accounting performance. After the achievement goal manipulation (mastery,
performance), participants were asked to complete an accounting pre-test within 50 min, a
series of pinball games (achievement goal manipulation for 4 weeks), a 12-item achievement
goal questionnaire, and an accounting post-test with determined time constraints. The
experiment adopted the method of Chiou and Wan (2007) and used the time period as a
manipulation of task difficulty. There were three test time periods (i.e., 30, 40, and 50 min),
corresponding to low, medium, and high difficulty.

2.2.1 Participants and Design

Ninety undergraduates (M = 19.1 years old, SD = 0.8 years; 62% female) attending a
university in southern Taiwan participated in this experiment for extra course credit. This
study had a 2 (achievement goal: mastery vs. performance) x 3 (test time: 30 vs. 40 vs. 50
min) between-subjects design. Participants were randomly assigned to one of the six
conditions, and each condition had 15 participants. Materials that contained a pre-test, pinball
game, questionnaire, post-test, and demographic sheet were presented.

2.2.2 Procedures

First, all participants were asked to finish a pre-test within 50 min. The test consisted of 50
multiple-choice items on accounting that were selected randomly from the test bank created
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by the Workforce Development Agency of the Ministry of Labor in Taiwan. Second, the
achievement goal manipulation procedure taking 4 weeks (mastery goal and performance
goal) was identical to that of the pre-test. Third, all participants were then asked to complete a
12-item, self-reported achievement goal questionnaire (AGQ; Elliot & McGregor, 2001)
based on a 7-point Likert scale (the Cronbach alpha values of mastery goal and performance
goal were 0.899 and 0.856, respectively). Finally, all participants were asked to complete a
post-test containing an isomorphic version of the pre-test problems, with one-third of the
participants having 30 min, one-third having 40 min, and the remaining one-third having 50
min.

2.2.3 Test Materials

The pre-test and post-test materials consisted of an accounting practice achievement test of
50 multiple-choice items. The test materials were selected randomly from the test bank
created by the Workforce Development Agency of the Ministry of Labor in Taiwan. The
post-test was an isomorphic version of the pre-test problems.

2.2.4 Manipulation Check

To confirm the success of the achievement goal manipulation, the achievement goal type was
taken as the independent variable, and the achievement goal score was taken as the dependent
variable. A t-test verified that the mastery achievement goal score was higher than the
performance achievement goal score for the mastery achievement goal group and that the
performance achievement goal score was higher than the mastery achievement goal score for
the performance achievement goal group. The control of error rate was used to obtain a solid
examination of the manipulation check. The type I error of this experiment was set as 0.05,
and each of the two contrasts was distributed with a value of 0.025. Planned contrast analyses
showed that mastery goal orientation was significantly higher in the mastery goal-induced
condition (M mastery = 5.91) than in the performance goal-induced condition (M
performance = 3.05), with t(88) = 18.79 (p < .025). The results also showed that performance
goal orientation was significantly higher in the performance goal-induced condition (M
performance = 6.22) than in the mastery goal-induced condition (M mastery = 2.61), with
t(88) = 22.76 (p < .025). The results confirmed that the manipulation of achievement goal in
the experiment was successful.

With respect to the validation of this post-test, data from a follow-up examination (N = 90)
supported the method used as appropriate for manipulation of test difficulty. We randomly
assigned participants to each of the three levels of test difficulty determined by the test time
allowed and asked them to finish the post-test quiz under the different time constraints.
Additionally, a linear trend analysis was conducted to examine the influence of test time,
reflecting the different degrees of test difficulty, on participants’ cognition, and the results
showed that a higher time period predicted students finishing the post-test with a higher score
(F(1, 87) = 170.55, p < .001). Follow-up contrasts showed that participants in the
low-difficulty group (M = 83.67) obtained higher post-test scores than participants in the
moderate-difficulty group (M = 72.77), t(87) = 5.41, p < .01, and that participants in the
moderate-difficulty group attained higher post-test scores than those in the high-difficulty
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group (M = 67.03), t(87) = 3.21, p <.05. Thus, the manipulation of the test time variable was
effective.

3. Results

This experiment adopted achievement goal (mastery vs. performance) and test time (30 vs. 40
vs. 50 min) as independent variables and the change of score between the post-test and the
pre-test as the dependent variable. The current experiments used a two-way ANOVA
between-subjects design and explored the interaction between achievement goal and test time
for score change.

A statistical summary of participants’ test scores, including pre-test, post-test, difference of
post-test and pre-test, and adjusted difference of post-test and pretest, is presented in Table 2.
First, the six groups differed significantly from one another in pre-test scores, F(5, 84) =4.95,
p < .05, indicating that the pre-test scores would be a confounding variable in the follow-up
study. Second, an examination using the Levene’s test for homogeneity of variances revealed
that unequal variance among the six conditions was supported (F(5, 84) = 1.57, ns.); equal
variance was assumed for the subsequent contrasts.

Table 2. Means and Standard deviations of the scores in experiment 1

Achievement goal

Mastery goal Performance goal
Score

measure High Moderate Low High Moderate Low

Mean SD Mean SD Mean SD Mean SD  Mean SD Mean SD

Scoreat 5767 109 534 121 523 101 63.0 22 690 4.1 754 112
Scoreat 6840 285 752 394 875 275 661 29 708 33 798 717
Score 1073 10.6  21.8 1199 352 104 313 29 180 22 433 1754

Score 708 094 143 106 258 1.17 376 09 496 12 12.1 133

*

Note: 1. Each cell 15 participants.

2. *The difference mean adjusted by Covariance of pretest.

Third, the pre-test was a confounding variable. Thus, subsequent analyses adopted the
ANCOVA and the pre-test as the covariate variable. The interaction between the covariate
variable (pre-test) and the achievement type was significant (F(1, 80) = 22.35, p < .01, =
0.22), and the interaction between the covariate variable (pre-test) and the task difficulty was
not significant (F(2, 80) = 0.37, ns., = 0.01). Thus, the linear relationship between the
independent variable (achievement type) and the covariate variable (pre-test) reveled
non-consistency, and the linear relationship between the independent variable (task difficulty)
and the covariate variable (pre-test) reveled consistency. As shown in Table 2, the six-level
differences of post-test and pre-test were 10.73, 21.87, 35.20, 3.13, 1.80, and 4.33. The
differences adjusted by the covariance variable (pre-test) between post-test and pre-test were
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7.08, 14.31, 25.87, 3.76, 496, and 12.14. Fourth, the two-way interaction between
achievement goal type and test time was significant (F(6, 80) = 184.29, p < .01, =0.93),

and the effect of test difficulty on the score change was contingent on the type of
achievement goal, as illustrated by Figure 1.

Lastly, the main effect of achievement goal type was significantly different (F(1, 80) = 80.54,
p < .01, = 0.50), showing that the adjusted score change in the mastery goal-induced
condition (M = 15.75) was significantly higher than that of the performance goal-induced
condition (M = 6.95). The main effect of task difficulty was also significantly different (F(2,
80) =96.64, p <.01, = 0.50), showing that the adjusted score change in the low-difficulty
condition (M = 19.01) was significantly higher than that the moderate-difficulty condition (M
= 9.63) and that the adjusted score change in the moderate-difficulty condition was
significantly higher than that in the high-difficulty condition (M = 5.42).

30

25
/ —&—M astery goal
20
15 = Performance
goal
! v _./
F—

O T T 1
high moderate low

Adjusted score differences

Test time
Pretest =61.40 as covariate variable

Figure 1. Interaction of achievement goal type and task difficulty

4. Discussion

The purpose of this research was to explore whether mastery achievement goal orientation
leads to a better learning effect than performance achievement goal orientation under time
constraints. Based on the findings of this research, the following conclusions can be stated.
First, as expected, this research indicated that the learning effect results (score change)
revealed interaction with different task difficulty levels (low vs. moderate vs. high) with
respect to different goal type (mastery vs. performance). Second, we found that when the
level of task difficulty was high, the accounting score change of the mastery goal group was
better than that of the performance goal group. This finding is consistent with the research of
Zhang, Wang, and Adesope (2016) on learning English-language words. It is possible that the
mastery goal orientation is closely related to students’ sense of self-improvement and growth.
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This finding can also explain the task-difficulty results for learners during their accounting
course under different goal types (Elliot, 1999; Pintrich, 2000). Finally, we found that
students in the easy task situation had greater score changes. This finding is consistent with
numerous studies that have demonstrated the importance of self-efficacy for the success of
students in general academic and practice settings (Bong & Skaalvik, 2003). Consistent with
the general definition of self-efficacy, academic self-efficacy refers to a student’s own
perception of his or her competence with respect to classwork (Midgley et al., 2000).

In conclusion, the results of the current study provide three crucial educational implications
that educators may wish to consider. Firstly, there is the finding that mastery goal orientation
leads to better learning performance than performance goal orientation. Thus, teachers should
make efforts to facilitate a “learning to learn™ attitude to improve students’ ability, and
thereby encourage them not to compare themselves with other students in an undergraduate
course (e.g., Chen, Hsu, & Chen, 2013). Secondly, because the interaction between goal type
and task difficulty showed a significant result, attention should be paid to assessing different
goal types to set an appropriate goal type based on different task difficulties. Finally, the main
effect of task difficulty was significantly different, showing a score change order of low
difficulty, moderate difficulty, and high difficulty, respectively. Because task difficulty is an
antecedent of self-efficacy, which has been studied widely in psychology with a view to
understanding and predicting human behavior (Gore, 2006), teachers should try to enhance
students’ self-efficacy in their learning process.

It should be noted that the present research has some limitations. Firstly, the research design
adopted only two goal types. Therefore, future study adding the goal valence dimension to
the theory would allow both mastery and performance goals to be framed in either an
approach or an avoidance manner (e.g., Madjar, Kaplan, & Weinstock, 20111; Roussel, Elliot,
Feltman, 2011; Senko & Hulleman, 2013). Secondly, there are confounding variables in
students’ learning processes, for example, students’ perceptions of level of interest for
learning  (Harackiewicz &  Hulleman, 2010; Harackiewicz, Durik, Barron,
Linnernbrick-Garcia, & Tauer, 2008) and students’ perceptions of course importance (Hall,
Pierce, Tunnell, & Walther, 2014), that influence students’ learning effects. Thus, further
research may consider these two variables as moderate variables when investigating student
learning effects. Thirdly, the current research ignored the method of teacher transfer of
knowledge. A common goal of the cognitive and educational domain involves the question of
how students learn new concepts and how knowledge is transferred (Belenky &
Nokes-Malach, 2013; Bransford & Schwartz, 1999; Cheng, Schultz, & Booth, 2009; Lobato,
2006). Colburn (2000) indicated that there are two learning processes for students: “invention”
activity, in which students first attempt to invent the necessary procedures for a task, resulted
in increased task-based goals compared to the more standard form of direct instruction, called
“tell-and-practice”, in which students are first shown a method for solving a type of problem
and then given an opportunity to practice with a new problem. Further research may benefit
from examining how students’ perceptions of the teacher transfer of knowledge method
influence the student learning effect. Finally, the present research targeted only participants in
an accounting course. It is suggested that further research study a different course, with this
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research design, to examine learning effects in other disciplines.
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