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Problem 

1. Identify the clarity with which this article states a specific problem to be explored. 

The authors states the specific problem that is to be explored with very high clarity in the opening 
paragraphs and in the abstract section of the journal article. The problem they are investigating is: 
“(what are the) effects of digital game-based learning (DGBL) on learning and motivation.” The authors 
compare and contrast the value of DGBL providing citing the portion of the academy that support that 
idea that  that DGBL provides motivation and engagement, through its entertainment dimension 
crediting a large number of authors, attributed to its entertainment aspect including Annetta et al; 
Hays,; Lee & Peng, 2006; Lieberman, 2006; Moreno & Mayer, 2007; Rieber, 2005; Tobias & Fletcher, 
2007; Tobias & Fletcher, 2008).  Simultaneously, the authors remain dubious of the effect of SGE 
(Serious Game environments) citing researcher determinations that, “the effects of SGEs can be 
modulated by a range of different factors, including individual learner characteristics (Vogel et al., 2006), 
the learning situation (Ke, 2009; Vogel et al., 2006), and the topics being tackled (Hays, 2005; Ke, 2009; 
Ke & Grabowsky, 2007; Randel et al., 1992). The authors ultimately determine that, “the current state of 
the art does not allow us to conclude that educational games and simulations have a positive effect on 
learning and motivation.”  

2. Comment on the need for this study and its educational significance as it relates to this problem. 

The need for this study and its educational significance as related to the problem are strong. The 
authors make the case for whether or not Instructional Learning vs. Entertainment Learning can be 
relied upon to add substantive value in the context of effective and deep learning events. They do this 
through the systematic and convincing use of quantitative data analysists along with contrast and 
comparison with studies previously conducted by their peers in this research domain and on this 
subject. 

3. Comment on whether the problem “researchable”? That is, can it be investigated through the 
collection and analysis of data? 

The problem does appear to be “researchable” through the collection and analysis of data since the 
DGBL application can be adapted and subject to test in the carefully designed experiments with 
consistent parameters, closely matched populations of test subjects and carefully defined, limited and 
controlled variables. Sections 2.2 and 3.2 of the journal article which contain the results from the 
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manipulation of the data collected in each of the 2 experiments report statistical analysis that 
consistently reported no problems with homogeneity or through the ANOVA analysis, no significant 
differences between the two experimental groups. As is later in the discussion port of the study, making 
certain that the correct kinds of data, offline vs. on-line are capture is an important consideration for 
ensuring overall success in answering the research question(s). 

 

 

Theoretical Perspective and Literature Review  

4. Critique the author’s conceptual framework. 

The authors’ decision to select the “value-added” conceptual framework appears reasonable. They 
identify Adams et al., 2012, as a primary source for a recent example of the approach they selected. 
They identify multiple weaknesses in the more standard and customary approach to research that has 
researchers use, “a media comparison approach, measuring the learning outcomes of people who play 
an educational game against the learning outcomes of people who learn through conventional media.” 
The authors report that this approach (media comparison) is, “vulnerable to many confounding factors 
(e.g., format, pace, educational content, teacher’s social presence), which prevent us from clearly 
identifying the factors responsible for the benefits of DGBL.” The authors have adopted a conceptual 
frameworks which they identifying as being, “more rigorous”. 

The authors report that the media comparison approach could have been “linked to other, 
noncontrolled variables present in the learning situation as the (DGBL platform) game itself”. By using 
the value added conceptual framework to analysis the data generated by their study the authors report 
that, “the only variation would be in the nature of the instructions given for [the] digital learning game 
called ASTRA (Appréhender par la Simulation les Troubles liés à l’Age).” 

The authors’ conceptual framework is generally effective.  

 

5. How effectively does the author tie the study to relevant theory and prior research? Are all cited 
references relevant to the problem under investigation? 

There are a total of 68 cited references to the problem under investigation. 22 out 68 seem directly 
relevant to the problem and 46 out of 68 are in directly relevant. This conclusion is reachable by 
reviewing the reference section of the study and looking for key words such as “instructions” and 
“feedback” in the titles of the bibliography and controlling for studies that focus on children vs 
university student/adults. The authors are quite effective in linking and referencing their experiments 
basis and results to observations and findings found in previous research.  

The “discussion” section of their journal article is where the authors report on the results of their 2 
experiments and tie in theory and prior research. The authors report that in Experiment #1, there was 
an unexpected finding in that they, “failed to observe any effect of instruction on memorization quality” 
and that  in line with their assumptions, “comprehension scores (inferences) were significantly higher in 
the learning instruction condition than in the entertainment instruction condition.” The authors relate 
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their findings as being contrary to the result found by either Randel et al. (1992) or Vogel et al. (2006). 
The authors conclude in their first experiment that doubt is cast, “on the effectiveness of the 
entertainment instruction from the perspective of learning through playing” but use experiment #2 and 
the integration of feedback to control for features in the environment that might block learners from 
engaging in deep processing. 

In experiment #2 where knowledge of correct response (KCR) is employed, the authors tie in the 
previous conclusions reached by Kester et al. (2007) which reports, “a powerful learning environment is 
one that not only elicits deep learning, but also enhances the learner’s motivation to learn.” The 
argument the design and distinction of experiment #2 by referencing (Moreno & Valdez, 2005) who are 
identifies as concluding that learning activities, “can be triggered by the presence of features such as 
feedback.” The results of experiment #2 were reported to match up with the findings of Sweller et al. 
(1998) who determined that, “adding features such as feedback to an educational document can trigger 
deep cognitive processing that contributes to better learning. The authors are effective in tying their 
study to relevant theory and prior research and most of the cited references are relevant to the problem 
under investigation though the degree does vary. 

 

6. Does the literature review conclude with a brief summary of the literature and its implications for the 
problem investigated? 

The literature review although extensive does not conclude with a brief summary of the literature and 
its implications for the problem investigated. 

 

7. Evaluate the clarity and appropriateness of the research questions or hypotheses. 

 

The clarity and appropriateness of the research question seems quite high and well executed. The 
authors take the time to review and summarize the most conventional method for investigating the 
research question and identify the reason for using a different method and cite adequate support from 
similarly situated investigators who were effective in utilizing the alternative approach. 
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Research Design and Analysis (about 3 pages)  

8. Critique the appropriateness and adequacy of the study’s design in relation to the research questions 
or hypotheses. 

The study design applied by the authors is the “value added” paradigm. They report having selected it 
instead of the comparative benefit model to examine whether the effects of instructions given during 
the reading phase that have been observed for text-based learning would also manifest themselves 
during DGBL. The authors select the value added model because they believe they believe that there 
approach to the problem is the more rigorous approach and that using it is more likely to avoid the 
issues where, “the effects observed may just as easily be linked to other, noncontrolled variables 
present in the learning situation as to the game itself (Clark, 2001; Hays, 2005; Mayer & Johnson; 
2010).” 

Sufficiency of rigor in educational research has been identified by Gutierrez and Penuel in their 2014 
journal article as a major concern for pedagogical research since 2002 when the Education Sciences 
Reform Act it called for scientifically based research that would “apply rigorous, systematic, and 
objective methodology to obtain reliable and  valid knowledge relevant to education activities and 
programs”  (Pub.  L.  No.  107-279, p. 116).   

The authors recognize the issue and select a design model with additional rigor built in. 

The adequacy of the study’s design relative to the research question is high. Several steps were taken to 
assure the adequacy of the study’s design. Steps included standardizing the environment (all test in a 
single room) and controlling the environment (6 identical computer workstations) so that equal 
numbers of human subjects, from a homogenous age group, with a standardized period of exposure 
time where equivalent numbers of male and female subjects either receive instructions that the 
simulation is entertainment with or without headphones too disqualifying subjects possessing what was 
identified as too high a level of preexisting medical knowledge  the adequacy of the design appears to be 
both very comprehensive and carefully developed. 

The appropriateness of the study’s design is high since the ASTRA multimedia learning environment is a 
platform which by its nature can be effectively adapter to either a learning or entertainment 
perspective. 

9. Critique the adequacy of the study’s sampling methods (e.g., choice of participants) and their 
implications for generalizability. 
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The study’s sampling methods appear to be sufficient. The authors report having, “A total of 46 
participants (22 men and 24 women) aged 18–26 years (M ¼ 20.67, SD ¼ 1.92) took part in this study. 
They were recruited from a pool of students from several universities in Rennes. Students enrolled in 
medical or allied health programs were excluded. They were all undergraduates and had been at 
university for 2.27 years on average (SD ¼ 1.30).” Identical distributions of men and women were 
employed in each of the two experiments, nine and fifteen respectively.  

With respect to the applicability of generalization, the distribution and number of applicants would 
probably work so long as the generalization focus were restricted to university undergraduates. 
Attempts to apply the result to k-12 students or “Non-traditional” student population may not result in 
reliable results since the consistency (male to female) of those two populations may not match up so 
closely with pool of students studying at universities in Rennes. 

10. Critique the adequacy of the study’s procedures and materials (e.g., interventions, interview 
protocols, data collection procedures). 

The study’s procedures and materials appear to be generally adequate.  The authors report a single 
room (laboratory) containing booths containing six computers was utilized for the experiments. The 
ASTRA multimedia learning environment was identified for the experiment. Interaction with the 
environment was pegged to 25-30 minutes.  No explanation was given as to why ASTRA was selected or 
which other platforms were considered so it is difficult to evaluate ASTRA. In the “General Discussion” 
section of their journal article the authors conceded that the ASTRA platform was problematic in that it, 
“involved relatively little interactivity. Learners had few opportunities to interact with the material apart 
from selecting the right behavior to adopt toward an elderly person with one of these diseases, and 
completing the quizzes. This lack of interactivity may have influenced our results by limiting the 
potential effects of individual differences in learning processes (germane cognitive load) and 
motivation.” 

With respect to the amount of time identified for interacting with ASTRA again no explanation was given 
as to why 25-30 minutes was established as the appropriate amount of time for interaction of time. 30 
minutes seems short in view of most adult learning/ university classroom sessions being more on the 
order of 45 minutes to an hour. Randomized distribution of the 46 participants to either of the two 
experimental conditions was employed. The randomization procedure used at the beginning section of 
the experimentation would seem to help ensure the integrity of the data and results which were 
produced.  

Additional integrity was built into the experiments in the form of consultation with a physician (subject 
matter expert) to develop the questionnaires and other experimental materials which referenced four 
aging-associated illnesses. The using of a prior-knowledge questionnaire to identify and exclude 
participants who had higher than usual amounts of knowledge about the referenced medical conditions 
seems to be another important safeguard for the integrity of the results which might otherwise be 
skewed if the control was not in place. 

The decision to exclude university students who were enrolled in medical or allied health programs 
seems to be prudent and effective in the skewing of the results since their pre-existing knowledge about 
medicine and aging-associated illnesses would likely give them an unusual advantage in responding to 
questions and scenarios presented by the ASTRA system. 
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11. Critique the appropriateness and quality (e.g., reliability, validity) of the measures used. 

The sample size of 24 subjects in the first experiment and 24 subjects in the second experiment was not 
explained or clearly justified in the course of the research description. It would appear that using an odd 
number of subjects would have been preferential to avoid deadlock situations when data and results 
were being generated. Never the less, the randomization and exclusion criteria utilized in both the 
selection and distribution process would seems to help ensure both the reliability and validity of the 
data and results 

12. Critique the adequacy of the study’s data analyses. For example: Have important statistical 
assumptions been met? Are the analyses appropriate for the study’s design? Are the analyses 
appropriate for the data collected? 

The data analyses performed during the study are difficult to critique. No statistical assumptions were 
set out or identified as having been met during this study. It is therefore difficult to determine whether 
the analyses are appropriate for the study as deigned, or whether the analyses are appropriate for the 
data collected. In the discussion portion of their study the authors report that, “.The third limitation 
concerns the methodology we used. In our methodology, we relied essentially on offline data to 
measure the effects of instruction choice. However, we could also have collected online data, such as 
that yielded by log file analysis, in order to support, for example, our assertions on deep processing and 
the time needed to implement it when feedback is provided.” The scope of the data collected was such 
that the essential question on the effect of time and feedback could not be addressed. The authors 
report that additional studies with online data being part of the collection process would be likely be 
needed. 

13. Critique the author’s discussion of the methodological and/or conceptual limitations of the results.  

The authors’ discussion of the conceptual limitations of the results was quite thorough. Experiment #2 
served the purposed of adjusting for and making up for limitations that were made apparent in the data 
generated by experiment #1. In the general discussion section of the study they authors report that, 
“We carried out two experiments to assess the impact of type of instruction on cognitive information 
processing in DGBL. We observed better comprehension performances with the learning instruction 
condition in Experiment 1, and with the combination of entertainment instruction and KCR feedback in 
Experiment 2. By contrast, neither experiment revealed any effect of instruction on responses to the 
paraphrase-type questions, even though deep learning results in better memory storage.” 

The authors noted that the inference type questions built into experiment #1, “allowed us to 
demonstrate that participants who were given an entertainment instruction performed significantly 
more poorly on comprehension than those given the learning instruction. These results supported the 
findings of van den Broek et al. (2001)”. They go on to report that, “By placing the participants in an 
entertainment perspective, this instruction failed to engage a sufficiently strong effort to trigger the 
central processes needed for learning.” With this statement the authors seem to be prepared for, and 
recognize the evidentiary limitations and weakness of the study but seemed prepared to sustain the 
overall integrity of the research question with the secondary experiment. 
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The second experiment was reported designed to, “overcome this problem (effort devoted to deep-
learning) by adding KCR feedback. This feedback was intended to promote the implementation of deep 
cognitive processing in the entertainment instruction condition, all the while preserving the 
motivational benefits of that instruction. The results of this second experiment validated our hypothesis 
by showing that, in the presence of KCR feedback, learners in the entertainment instruction condition 
performed significantly better on comprehension than those in the learning instruction condition.” 

The overlap and complementary nature of the two experiments seems to have resulted in the creation 
of a conceptual and methodological “fabric” that was able to adapt to vagaries and uncertainty 
presented by the amorphous research question, ““(what are the) effects of digital game-based learning 
(DGBL) on learning and motivation.” 

14. How consistent and comprehensive are the author’s conclusions with the reported results? 

The authors’ conclusions are fully consistent with the reported results roughly half the time in the two 
experiments that were conducted. The authors’ conclusions are comprehensive as compared with the 
reported results 100 percent of the time. In first experiment the “pre-tests results” were that, “one 
participant was excluded from the sample because he scored more than 3 points. Levene’s test of 
homogeneity of variances showed that the prior knowledge score variances were equal, F (1, 41) ¼ 2.23, 
p ¼ .14. Mean scores on this pre-test were 0.88 (SD ¼ 1.03) for the learning instruction group and 0.87 
(SD ¼ 0.88) for the entertainment instruction group. An ANOVA performed on these scores failed to 
reveal any significant difference between the two experimental groups” 

In the “Recall Quiz” component of the first experiment, the report results were, “Levene’s test showed 
that the quiz score variances were equal (F > 1). The difference between the scores of the entertainment 
instruction.” 

In the “Knowledge Questionnaire Scores” component of the first experiment the authors report 
problems, stating that  while ,” [the] type of instruction had no significant effect on responses to the 
paraphrase-type questions, U(46) ¼ 248,  p ¼ .71. [they] did, however, and a significant effect of 
instruction on the inferential questions. In line with our hypothesis, the ANOVA showed that the 
participants in the learning instruction condition (M ¼  4.23, SD ¼  2.19) performed significantly better 
than those in the entertainment instruction condition (M ¼ 2.93, SD ¼ 1.89), F(1, 44) ¼ 4.49, MSE ¼ 4.21, 
p < .05. group (M ¼ 12, SD ¼ 1.90) and the learning instruction group (M ¼ 12.67, SD ¼ 1.68) was not 
significant, F (1, 41) ¼ 1.58, MSE ¼ 5.10, p ¼ .21 (F < 1). 

Evidence of the 50 percent rate of inconsistency between the author’s conclusion and reported results 
in the first experiment are found in the authors statements that, “This first experiment was designed to 
assess the effects of instructions on learning quality and motivation in DGBL. Contrary to our 
expectations, we failed to observe any effect of instruction on memorization quality (paraphrases). By 
contrast, data revealed that, in line with our assumption about the relevance of processing during the 
activity, comprehension scores (inferences) were significantly higher in the learning instruction 
condition than in the entertainment instruction condition.” This statement suggest that although only 1 
of the 2 assumptions was confirmed by the data produced by the first experiment.  

The authors conclude that the results produced by the first experiment “cast doubt” on the 
“effectiveness of the entertainment instruction from the perspective of learning through playing. [But] 
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even so, we postulated that this type of instruction could still prove useful, provided that the superficial 
processes it tends to elicit were blocked by features in the environment encouraging learners to engage 
in deep processing. We therefore conducted a second experiment to analyze the effect of adding 
feedback to make learners more aware of the extent of their knowledge acquisition and the need to 
mobilize deep processing throughout the task. 

In the second experiment the authors set out to “determine whether the presence of KCR feedback in 
DGBL quizzes can influence the types of learning strategies induced by the instructions (i.e., 
entertainment or learning).”  

In the second experiment, four out of six participants who had pre-test scores above the permissible 
level were excluded in order to eliminate form possibility the skewing of the results consequent to pre-
existing knowledge of the subject matter. The “Pre-test” results were based on the data from the 
remaining 2 participants and, “Levene’s test showed that the prior knowledge score variances were 
equal (F < 1). The mean scores on this pre-test were 0.43 (SD ¼ 0.88) for the learning instruction group 
and 0.76 (SD ¼ 0.70) for the entertainment instruction group. An ANOVA performed on these scores 
failed to reveal any significant difference between the two experimental groups, F(1, 40) ¼  1.83, MSE ¼ 
0.64, p ¼ .18. 

In the second experiment, the authors reported “Recall quiz scores” where the, “Levene’s test showed 
that the quiz score variances were equal, F(1, 42) ¼ 1.87, p ¼ .18. The difference between the learning 
instruction (M ¼ 12.87, SD ¼ 2.16) and entertainment instruction groups (M ¼ 13.00, SD ¼ 1.87) on 
recall scores was not significant (F < 1). 

In the second experiment, the “Knowledge Questionnaire scores” revealed, “There were no problems of 
homogeneity of variances for the scores on the paraphrase-type (F < 1) and inference-type questions (F 
< 1).” The author did note that, “Contrary to our predictions, there was no significant difference 
between the learning instruction and entertainment instruction groups on the paraphrase scores (F < 1). 
In contrast to the first experiment, however, the scores on the inferential questions were significantly 
higher in the entertainment instruction condition (M ¼ 4.93, SD ¼ 2.06) than in the learning instruction 
condition (M ¼ 3.80, SD ¼ 1.76), F(1, 42) ¼ 3.81, MSE ¼ 3.64, p ¼ .05. 

The “Motivation Questionnaire” data in the second experiment indicated generally that, “the learning 
instruction appeared to have generated a greater fear of failure than the entertainment instruction did.” 

The “Intrinsic Motivation” data from the second experiment revealed stasis between the extremes. The 
ANOVA results reported negligible difference between the reported metrics where, “the ratings by the 
learning instruction (M ¼ 13.30, SD ¼ 3.43) and entertainment instruction groups [were] (M ¼ 13.24, SD 
¼ 3.90) on these items (F < 1).” 

15. How well did the author relate the results to the study’s theoretical base? 

The authors were not very successful in relating the result of the study to the study’s theoretical base. 
The ASTRA system is a learning aid and simulator, not a game. The authors report that, “Learners had 
few opportunities to interact with the material apart from selecting the right behavior to adopt toward 
an elderly person with one of these diseases, and completing the quizzes. This lack of interactivity may 
have influenced our results by limiting the potential effects of individual differences in learning 
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processes (germane cognitive load) and motivation.” High levels of interaction is one of the signature 
marks of effective digital based games (See World of Warcraft, of Dungeon and Dragons or SimCity). 
Instead, ASTRA has a pedagogical agent which ask questions of the participants but it is merely a guide. 
The animated agent could have been removed and text scrolled across the screen without any 
appreciable change in the interaction experience. The premise, “is deep learning compatible with 
serious games” was not addressed. With ASTRA as the chosen platform, it cannot be addressed because 
ASTRA is not a game, let alone a “serious game.” The data (scores from the recall questionnaires) were 
called into question by the study’s authors. They reported, “Scores on these recall tests were extremely 
high (approx.12/16 points), meaning that the learners seldom received feedback correcting their 
comprehension errors. We can therefore assume that the KCR feedback did not play its full role here, in 
that it did not necessarily serve to reduce ineffective, superficial processing during the DGBL.” 


