




(a) Workers with high performance goal orientation (b) Workers with high learning goal orientation

Figure 4: The learning gain across different treatments for workers with high performance/learning goal orientation. The mean
value of the learning gain for each treatment is plotted, and error bars represent the standard errors of the mean. Dashed lines
and red shaded areas show the mean values and standard errors of the mean for learning gain in the control treatment.

ference in the number of pre-test and post-test questions that
she answered correctly in phase 1. A one-way ANOVA test
across all 7 treatments suggests no statistically signi“cant
difference in learning gain across different treatments (p =
0.656). Similar as before, when we dropped the data from
the control treatment and conducted a two-way ANOVA test
on the other 6 treatments, we still found that neither the ini-
tiator of the goal nor the type of the goal has any signi“cant
impact on how much the worker actually learned during the
training (p = 0 .255for goal initiator andp = 0 .964for goal
type), and there is no signi“cant interaction effect either.

Next, we analyzed the experimental data that we col-
lected from phases 2 and 3 of our experiment to under-
stand whether setting different goals during the training
stage leads to signi“cant differences in post-training per-
formance. We again conducted one-way ANOVA tests for
the performance data across all 7 treatments collected in
phase 2 and phase 3, separately. No signi“cant difference
was found for workers• accuracy in the nutrition tasks in
phase 2 (p = 0 .787) or phase 3 (p = 0 .713) across treat-
ments. We further conducted two-way ANOVA tests on all
but the control treatment to investigate the effects of goal ini-
tiator and goal type on post-training performance, and again,
no signi“cant effects were detected (i.e., phase 2: goal type
p = 0 .886, goal initiator p = 0 .391; phase 3: goal type
p = 0 .823, goal initiatorp = 0 .159).

In other words, with respect to all the workers who took
our phase 1 HIT, setting different goals when training them
for the nutrition task doesnot lead to signi“cantly different
learning outcomes or post-training task performance.

Exploratory Analysis

So far, we have learned that for our full population of work-
ers, setting different goals during the training stage of com-
plex crowdsourcing tasks affects workers• learning percep-
tions, but has no obvious effect on the actual learning gain
during training or post-training performance on real-world
tasks. This is in contrast with the effects of goals observed in
traditional educational or organizational settings, which mo-

tivated us to look deeper into when and why various goals
may work or not work in the crowdsourcing context.

On the one hand, there is reason to believe that some goal
types may be more effective in in”uencing learning and per-
formance for certain subsets of workers. For example, pre-
vious research suggests that individuals have different types
of goal orientation (Dweck 1986; Bell and Kozlowski 2002)
and may respond to various goals differently depending on
whether or not the goalmatcheswith their goal orientation.
On the other hand, goals like the behavioral goal are de-
signed to motivate people through well-understood mech-
anisms (e.g., encourage the adoption of desirable behavior).
Since we did not see that setting behavioral goals for work-
ers leads to any signi“cant improvement in learning gain or
performance, we seek to explore the reason why here.

We are therefore interested in, and have pre-registered our
intent to explore, the following additional questions:
€ Does setting a goal for workers that matches with their

goal orientation lead to higher levels of learning gain and
post-training performance?

€ Does setting a practice goal lead to more practice tasks be-
ing completed, and does completing more practice tasks
associate with higher levels of learning gain and post-
training performance?

The Role of Goal Orientation on the Effectiveness of
Goals We “rst explore how workers• goal orientation
moderates the effects of goals. We used a median split to
classify each worker as •highŽ or •lowŽ on performance
(or learning) goal orientation based on her responses to the
goal orientation scales during phase 1. Such classi“cation
enabled us to look into the effects of different goals on the
subset of workers who have high performance goal orienta-
tion and the subset of workers who have high learning goal
orientation separately.

With respect to workers who are substantially motivated
to obtain high performance in tasks, Figure 4a displays
how setting different goals in the training stage affects their
learning gain. For them, we found no signi“cant difference
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in learning gain across the 7 treatments through one-way
ANOVA (p = 0 .156), and the two-way ANOVA test on data
from all but the control treatment indicates the effect of goal
type on learning gain is also not signi“cant (p = 0 .521).
This means that setting a performance goal for workers who
have high performance goal orientation doesnot lead to sig-
ni“cantly higher levels of learning gain compared to the
cases when no goal or other types of goals are set. Moreover,
we did not “nd any signi“cant differences on post-training
performance across workers with high performance goal ori-
entation who were assigned to different treatments (one-way
ANOVA: p = 0 .642for phase 2 andp = 0 .998for phase 3).

On the other hand, Figure 4b shows the impact of goals on
learning gain when restricted to workers who are more moti-
vated to learn new things. Here, it seems that setting learning
goals for these workers with high learning goal orientation
consistently implies a relatively high level of learning out-
come. Results of a one-way ANOVA test also suggest that
there is a statistically signi“cant difference in learning gain
across all 7 treatments (p = 0 .004).

To further see how the type and initiator of the goal af-
fects learning gain for workers with high learning goal ori-
entation, we conducted a two-way ANOVA with all but the
control treatment, and results show that while the initiator
of the goal does not signi“cantly affect the learning gain
(p = 0 .851), the type of goal does (p = 0 .049). In par-
ticular, post-hoc Tukey HSD tests revealed that for work-
ers who are highly motivated to learn new things, a learn-
ing goal leads to higher levels of learning gain compared
to a performance goal when the goal is set by the requester
(p = 0 .025). We also detected a signi“cant interaction ef-
fect between goal type and goal initiator on learning gain
(p = 0 .002). As shown in Figure 4b, for workers highly ori-
ented for learning, giving them a performance goal results in
a worse learning outcome compared to a performance goal
set by the worker herself, while having the worker setting
a practice goal herself results in a worse learning outcome
than giving a practice goal to the worker. The higher levels
of learning gain brought up by learning goals, however, do
not translate into higher post-training performance„among
workers with high learning goal orientation, the phase 2 and
phase 3 performance across all 7 treatments is still statisti-
cally the same (one-way ANOVA:p = 0 .881for phase 2 and
p = 0 .926for phase 3), and the initiator or type of the goal
casts no signi“cant impact on post-training performance.

In sum, we found that matching a performance goal to
workers who are highly oriented for performance does not
improve either the learning gain or post-training perfor-
mance, while matching a learning goal to workers who are
highly oriented for learning improves the learning gain, but
does not affect the post-training performance.

Why Behavioral Goals Don•t Work? Among the three
types of goals that we have experimented with in this study,
the behavioral goal (which is operationalized as the practice
goal) seems to not only exhibit limited impact on workers•
learning gain or post-training performance, but also leads
to the lowest level of learning perceptions (see Figure 3).
Naturally, one may wonder why behavioral goals seem to be

Figure 5: The number of practice tasks completed by work-
ers across different treatments. The mean value for each
treatment is plotted, and error bars represent the standard
errors of the mean. The dashed line and red shaded area rep-
resent the mean value and the standard error of the mean of
completed practice tasks in the control treatment.

ineffective in complex crowdsourcing task training.
First, we note that when workers were asked to set a prac-

tice goal for themselves, they tended to set an •easyŽ goal„
on average, they aimed at completing 4.3 practice tasks,
while workers who were given a practice goal were told
to try to complete at least 9 practice tasks. Figure 5 shows
the number of practice tasks that workers of different treat-
ments actually completed, in which we observed a statisti-
cally signi“cant difference (p < 0.001). In particular, post-
hoc Tukey HSD tests show that workers who were given
a practice goal completed signi“cantly more practice tasks
than workers in all other treatments (p < 0.005). On the
other hand, we detected no signi“cant difference atp < 0.05
level between the number of practice tasks completed by
workers who set their own practice goals and workers with
no goal or had performance or learning goals.

To fully understand the effectiveness of behavioral goals,
we next ask whether completing more practice tasks actually
associates with higher learning gain and better post-training
performance for workers. Since most of the workers com-
pleted either 0 or 10 practice tasks, we split workers into two
groups„the group who completed at least 5 practice tasks,
and the group who completed fewer than 5 practice tasks.
Conducting two-sample t-tests between these two groups of
workers, we con“rmed that workers who completed more
practice tasks not only learned more during the training
stage, but also achieved better performance in both phase
2 and phase 3 (p < 0.001 for all three comparisons). This
result is puzzling considering that we did not see that work-
ers who were given a practice goal„who indeed completed
more practice tasks„obtained signi“cantly higher levels of
learning gain or post-training performance.

An in-depth analysis of the data suggests one possible ex-
planation for why we see this discrepancy„while workers
who were given a challenging practice goal indeed com-
pleted more practice tasks, the increase in learning gain
(or post-training performance) they obtained from the extra
practice islessthan the increase that workers from other con-
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