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Introduction Measures

A Comparison of Online and Offline Measures of Metacognition:
Featuring The Silk Road Computer Game

Future Study

The current research was a pilot study for The Silk Road 
game so that it can be extended to seventh graders whose 
curriculum pertains to Asian history. The data collected 
from the college students can be compared to seventh 
graders’ levels of metacognition while utilizing the exact 
same procedures. 

Participants can have additional practice opportunities to 
gain expertise at playing The Silk Road game to discover 
whether metacognition changes after extended practice.  

What is Metacognition? 
Metacognition includes skills that enable learners to understand 
and monitor their cognitive processes related to learning. 

Assessment of Metacognition 
Offline: Retrospective reports, typically questionnaires, that ask 
about previous use of metacognitive strategies. 
Online: Measure metacognition while individuals are engaged in 
a learning task. Participants may explain decisions during task 
performance, be instructed to answer questions about their 
decisions during task performance or be observed during task 
performance. 

Offline Measure
The current study used a 35-item self report questionnaire that 
asked about their metacognitive strategies for an Introduction to 
Psychology course. 

Metacognition 5 (MC5): Naratil, Howe, Reuman, and Anselmi
(unpublished, 2013) developed the MC5. It is based on Ambrose 
et al.’s (2010) model of metacognition which breaks down the 
process of metacognition into five different steps. 

Limitations

The population came from a highly selective small liberal 
arts college where the students may already have high levels 
of metacognition, which would have caused the limited 
variability in the measures. 

The data collection was cut short due to the COVID-19 
pandemic, which left the sample size with 14 students. 

The Silk Road computer game unexpectedly froze on three 
participants that may have impacted how much experience 
the players got as well as the final tallies on the five success 
criteria and level of metacognition. 

Findings

*References and Appendices upon request
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Online Measure
The Silk Road computer game assesses metacognition in 
participants while their caravans journey along the trade routes 
between Europe and China. 

The current study had participants play The Silk Road computer 
game first as a novice with no experience, and after three 
additional practice sessions they were tested again as an expert. 
Computer games can be used to assess levels of metacognition 
(Veenman, Bavelaar, Wolf, & Van Haaren, 2014). 

Reflect when prompted protocol: while participants are engaged 
in a task, they are prompted by the experimenter to reflect on 
their decisions (Bannert & Mengelkamp, 2007). Participants’ 
explanations are coded for levels of metacognition. 

Practice: Experience with a task increases metacognitive skills 
and task performance (Veenman & Elshout, 1999). 

MC5 retrospective self-report questionnaire collected at 
the novice session (Cronbach's alpha = .78).  

Assess the task: “I read directions more than once before I 
start working on my Trinity course assignments.” 

Evaluate strengths and weaknesses: “I make an effort to 
examine my weaknesses in the work I do in my Trinity 
course.” 

Plan: “When I have an assignment for my Trinity course 
that will be due more than a week in the future, I start 
working on it as soon as possible.” 

Monitor performance and apply strategies: “I use skills-
like taking notes, asking myself questions, and slowing 
down- when I read for my Trinity course. 

Reflect and change: “After I get an assignment back in my 
Trinity course, I try to figure out how I could improve my 
work for next time.” 

All of the items used a frequency scale, 1 is never, 5 is 
always. 

The Silk Road “reflect when prompted” responses were collected 
at both novice and expert sessions. Participants’ explanations of 
their decisions during game play were coded for levels of 
metacognition. The Silk Road’s success criteria were:

(1) Distance travelled 
(2) Survived the 25 minutes 
(3) Number of surviving members 
(4) Health of caravan members 
(5) Possessions 

Participant's were 14 undergraduates enrolled in Psychology 101. 
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Discussion

Hypothesis 1: The offline measure will 
correlate positively, but modestly, with the 
online measure of metacognition (MC). 

Hypothesis 2A: The MC5 will predict 
course grades better than The Silk Road 
measure will. 

Hypothesis 2B: The Silk Road measure 
will predict game performance better than 
the MC5 will. 

Hypothesis 3: The Silk Road measure of 
metacognition will predict game 
performance better after players have some 
experience playing The Silk Road game, 
compared to when they are novice game-
players. 

Finding: The offline measure does not 
correlate positively, or modestly, with 
the online measure. 

Finding: The MC5 does not predict 
course grades better than The Silk Road 
measure. 

Finding: The Silk Road measure did not 
predict game performance better than 
the MC5. 

Finding: The Silk Road measure of 
metacognition did not predict game 
performance better after players had 
some experience playing The Silk Road 
game, compared to when they were 
novice game-players. 

Interpretation 1: The online and offline measures are still valid 
measures of metacognition, however, they may capture different 
steps of Ambrose et al.’s (2010) model of metacognition. 

Interpretation 2A: The offline measure was only correlated 
with the first exam grade. Course performance would be more 
reliable if several exam grades could be collected. 

Interpretation 2B: The online measure may not have predicted 
game performance better than the offline measure because of 
restrictions in range of metacognition in this sample. 

Interpretation 3: Participants need additional practice sessions 
to gain a better understanding of the computer game to 
determine if expertise impacts success playing The Silk Road 
computer game.  

Correlations with 
Offline Measure

Online MC – Novice -.17
Online MC – Expert  .09

Correlations with 
Metacognition

MC5 Novice Expert
Exam Grade -.30 -.40 -.24

Average Correlation Between Metacognition 
Measures and Game Performance 

MC5 The Silk Road 
-0.07 -0.07

Average Correlation Between The Silk Road 
Metacognition Measures and Game 

Performance 
Novice Expert
-0.07 -0.07


