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Abstract 

 
This research examines the effect of age on 

students’ choices to seek negative feedback and to 
revise, as well as on students’ learning based on 
these choices. We designed Posterlet, an assessment 
game that measures the choices to seek negative 
feedback and to revise. In this study, 764 students 
played Posterlet, in which they designed posters and 
learned graphical design principles from feedback. 
Results showed that seeking negative feedback 
correlated with revision and with learning of 
graphical design principles. Notably, age did not 
influence the frequency of seeking negative feedback 
and it did not moderate the relation between seeking 
negative feedback and learning. We demonstrate that 
it is possible to measure learning choices, and we 
provide evidence that such behaviors are worth 
measuring and, perhaps, teaching to all ages. 
 
1. Introduction 
 

Yackel and Cobb [1] stated, “the main purpose of 
education is autonomy.” Our goal is to prepare 
students to be independent learners who can make 
good choices about their learning when they leave 
school. Free choice is a sine qua non condition for 
autonomy and, if that is our educational goal, we 
need assessments that can measure our success in 
achieving this goal. However, traditional assessments 
measure declarative or procedural knowledge, 
expecting a right/wrong response. Additionally, they 
offer a retrospective measure of students’ learning, 
without capturing students’ ability to continue 
learning on their own. Vygotsky [2] indicated that 
measuring knowledge at the end of instruction does 
not offer an insight into students’ learning processes. 
Instead of only summative assessments, we need 
dynamic assessments to determine if students are 
prepared to learn. That way, we can understand the 
conditions that can help students’ evolution as 
independent learners. For independent learning, we 
need assessment tools that can measure students’ 
abilities and willingness to make good learning 

choices on their own [3]. Presently, there are 
automated environments, such as intelligent tutors 
[4], that embed assessments into the learning 
environment. However, they impose the steps that 
students take while learning, leaving students little 
choice. An alternative way to measure whether 
students are effective independent learners is to 
examine their free, not right or wrong, choices in a 
choice-abundant environment that offers learning 
opportunities and encourages students’ typical 
learning behaviors, as opposed to their test-taking 
behaviors [5]. Our solution is to create a novel kind 
of assessment that measures students’ learning 
choices and whether these choices improve learning.  

In this paper, we focus on students’ choices and 
abilities to learn from negative feedback. We 
designed the Posterlet game environment to measure 
two behaviors important for learning: students’ 
choices to seek negative feedback and to revise. The 
game offers choices, opportunities to learn, and an 
enjoyable environment in which students are more 
likely to express their natural inclinations toward 
making choices. In preliminary research [6], we 
found that seeking negative feedback correlated with 
standardized achievement scores for middle-school 
students. Here, we further explore the relation 
between learning choices and learning outcomes, and 
whether our assessment is effective for students of 
all ages. We combined six datasets to examine the 
effects of age and we posed three research questions: 
! Does age correlate with learning choices and 

learning outcomes? 
! Do learning choices correlate with learning 

outcomes? 
! Does the relation between learning choices and 

learning outcomes vary systematically with age? 
 
2. Theoretical Framework 
 

We introduce a game-based assessment approach 
focused on the construct of choice. We refer to 
choice as an opportunity to decide what and when to 
learn [7]. Our theoretical framework is centered on 
constructivist assessments [8], specifically choice-









Learning Choices vs. Learning Outcomes: Both 
learning choices correlate with learning outcomes 
and strongly with each other. Additionally, both 
learning outcomes strongly correlate, providing 
internal, convergent validity for our measures. 
Although choosing to seek negative feedback and to 
revise strongly correlate, we do not know whether 
negative feedback caused revisions or whether those 
who seek negative feedback are more likely to 
revise. We will conduct a causal study to determine 
this. Choosing negative feedback correlates with in-
game and posttest learning measures, possibly due to 
differential processing between positive and negative 
feedback, psychological factors, or the element of 
surprise stemming from different expectations when 
reading negative feedback. Positive feedback may 
highlight design principles that students already 
know and hence use well, whereas negative feedback 
may bring forward new knowledge related to design. 
More research is necessary to elucidate this. 

Revising after feedback also correlates with the 
learning measures, though to a weaker degree on the 
posttest learning. Revision improves performance on 
the poster designs, presumably because by revising, 
one may fix any potential issues and avoid repeating 
them. Revision improves, albeit to a lesser extent, 
learning of the design principles, perhaps because by 
revising, one may revisit some principles and 
recognize them readily when they are presented on 
the posttest. Some of the principles on the posttest 
were never presented as feedback, since students had 
limited feedback opportunities and unique poster 
designs. Thus, revision is good for improving 
performance, but not necessarily to the same extent 
for learning. Merely performing the behavior of 
revising does not guarantee learning, but it may 
improve performance. We will pursue the issue of 
the effect of revision on performance and learning.  

Age, Learning Choice, and the Interaction 
between Age and Learning Choice vs. Outcomes: 
The relation between learning choices and learning 
outcomes does not vary by age. The relation between 
learning choices does not vary by age and neither 
does the relation between learning outcomes. 
Although seeking negative feedback is a good 
predictor and age is a modest predictor of revising, 
there is no interaction between age and seeking 
negative feedback in predicting revision. Therefore, 
students choosing negative feedback are more likely 
to revise, but age is not moderating the relation 
between seeking negative feedback and revising. 
Students choosing negative feedback are more likely 
to perform better on the poster tasks, but age does 
not moderate the relation between seeking negative 
feedback and poster performance. Similarly, students 
choosing to revise are more likely to perform better 
on the posters, but age does not moderate the relation 
between revising and poster performance. We found 
similar results for the posttest. Although research 

[16] shows differential learning from positive and 
negative feedback across development when 
receiving feedback (learning from negative feedback 
increases with age), we did not find age differences 
in learning when choosing negative feedback. This 
has great implications for education, because it paves 
the way to generalized learning approaches. 

Limitations. Our research was not causal. The 
modest differences in revision across different ages 
could be a function of students’ different cities, 
parental income, school curricula, teachers, climate, 
or other factors. It is also possible that there is a 
latent variable (e.g., persistence) that drives the 
correlations between feedback, revision, and posttest 
behavior. Moreover, it would have been preferable to 
have a broader set of measures that would enable us 
to demonstrate divergent validity, because we are 
measuring something that is not captured by other 
common assessments. It might be useful to know 
whether seeking negative feedback shows a different 
pattern of correlation with learning outcomes than 
other relevant predictors (e.g., self-efficacy, fixed 
mindset). Now that we developed an assessment to 
measure choices and demonstrated that choices are 
related to learning in the game, it will be possible for 
researchers to determine why students of different 
ages seek negative feedback or revise, and for 
educators to evaluate whether a curriculum prepares 
students to make such independent learning choices.  

We did not receive academic achievement scores 
for all students, but we intend to examine the 
relations between learning choices and both in-game 
and in-school learning outcomes to provide external 
validation of our assessment. In preliminary 
research, we found that both choices correlated with 
standardized mathematics and reading scores in two 
states (NY, Illinois) for 6th-9th graders.  

Finally, we intend to examine the psychological 
differences in ego threat between making free 
choices (e.g., choosing to seek negative feedback) 
and being assigned choice outcomes (e.g., receiving 
negative feedback without requesting it) as they 
relate to learning and age differences. For example, 
letting patients choose their level of pain medication 
led to lower doses than when the doses were 
prescribed by medical staff [17]. Similarly, choosing 
negative feedback may diffuse ego threat, while 
being assigned negative feedback by the game 
characters may lead to less learning than enabling 
students to choose negative feedback. This issue is 
relevant to many instructional technologies.  

We end with a pressing question that should be 
addressed by all assessment efforts. Given a measure 
of learning, do we also have a way to improve 
outcomes by this measure? We do not have an 
answer to the question of the best way to help 
students learn to choose negative feedback and to 
revise. However, now that we have a measure of 
these choices, it should be possible to investigate 



how to inculcate an attitude that embraces negative 
feedback as a chance to learn rather than a reflection 
of one’s personal worth. Meanwhile, our research 
provides a strong promise for engaging in further 
study of the choice to seek negative feedback. 
Assessing choices provides a new approach for 
evaluating process skills elusive to more traditional 
testing, but of great interest to many educators [7]. 
Instead of a source of motivation and self-selection, 
we view choice as an important outcome of learning. 

 
6. Conclusions 
 

This paper provides a first-of-kind demonstration 
that choosing negative feedback predicts better 
learning regardless of students’ age. It presents 
empirical evidence that the choice-based assessment 
environment, Posterlet, measures two important 
learning choices. Surprisingly, the frequency of 
seeking negative feedback did not vary by age. 
Although learning outcomes improve with age, the 
relation between learning choices and outcomes does 
not vary with age. Finally, the relation between 
learning choices is also age-independent. The results 
of our novel examination of feedback and revision 
choices suggest that we should add these choices to 
the repertoire of independent learners of any ages, 
who will likely make such choices beyond school. In 
our game, students exercise free choices of feedback 
or revision, having the same experiences and 
learning opportunities regardless of their choices. By 
capturing choices, we approach our goal of 
measuring students’ propensity for independent 
learning. We aim to build a suite of choice-based 
assessments measuring whether educational 
experiences foster independent learners who can 
make good learning choices.  
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