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Checklist for Evaluating Research Articles: (Lehmann & Mehrens, 1979)

1. Is the problem clearly stated? [yes, in Abstract & Intro: paragraph 7]
2. Does the problem have a theoretical rationale? [yes, described in Intro] 
3. How significant is the problem? [the problem is still not well understood; Intro, paragraph 3-8]

4. Is there a review of the literature? [thorough Intro] If so, is it relevant? [good lead up] 
5. How clearly are the hypotheses stated? [quite, Intro, paragraph 7]

6. Are operational definitions provided? [not so much; some in Results and General Discussion]
7. Is the procedure (or method) used to attack and answer the problem fully and completely described? [yes; section on Method; Procedures & Design] Was a sample used? [yes; 70 volunteers] If so, how was it selected? [upperclass undergraduate students; probably (unverified) a class taught by one or more of the researchers]
8. Are there any probable sources of error that might influence the results of the study? [yes] If so, have they been controlled? [not obviously – see section 7]
9. Were statistical techniques used to analyze the data? [yes] If so, were they appropriate? [yes]
10. How clearly are the results presented? [very clean]
11. Are the conclusions presented clearly? [yes]  Do the data support the conclusions? [yes]  Does the researcher over generalize their findings? [somewhat, also conclusions incomplete – see section 7]  
12. What are the limitations of the study? Are they stated? [no – see section 7]
1. Introduction

The goal of this paper is to examine a chosen publication in the context of the tenets of good quantitative research using the preceding checklist is used as a guide. The chosen study employs both quantitative and qualitative methods in succession rather than simultaneously. Since the two parts of the study are clearly delineated with respect to procedures as well as goals, each can easily be examined separately. This paper is a reasonably good example of scholarly work. It provides an excellent rationale for the study, outlines the conditions well, and discusses the results clearly and simply. The treatment of the problem is thorough, however, the reader is left with several significant questions that go unanswered.

2. Summary of Paper

The use of games to teach was popular long before the computer came along. The current popularity of games and simulations is supported in part by Malone’s theory of intrinsic motivation
, as well as by Papert’s work with Logo (1980), and others who have followed him. Although many would grant that games could be valuable teaching tools, Reiber and Noah suggest that existing literature neither supports nor refutes this thesis. Norman (1993) distinguishes between experiential and reflective cognition, arguing that the two are interrelated, but distinct, and the authors use this distinction to help frame their study. Various sources cited suggest that games promote experiential cognition, but have a tendency to neglect reflection. The main goal of the current study is to explore one aspect of this, namely the effect of gaming on reflective cognition in one specific simulation.

3. The Study

The task given to the subjects was to understand the relationship between acceleration and velocity. The device used was a computer simulation of a ball. Participants had direct control over the ball’s acceleration, but the velocity and the ball’s position were calculated within the simulation. There were four versions of the simulation presented, and the aspects of interest were the instructional and organizational components. The instructional component was accomplished by embedding the simulation within a game, and the organization was created using a graphical metaphor, i.e. that of imagining a ball rolling on a tilted table. Participants were divided into groups according to a typical 2 X 2 factorial design (see Table 1).

Table 1 2X2 Factorial

	
	Graphical Organizer

	
	No Metaphor
	Metaphor

	No Game
	Group 1
	Group 3

	Game
	Group 2
	Group 4


The study collected data on six separate, but dependent measures intended to address the main question, namely, what kind of influence do games and graphic organizers have on learning? A summary of the six measures is given in Table 2. Many of the terms used were not explicitly defined, but given that this paper was presented at a major Educational Research conference, it can be assumed that the audience is well versed in the terminology. The authors did illustrate their intended meanings by explaining the rationale behind each of the tests as well as what they hoped to learn from each.

Table 2 Dependent Measures

	Component Measured
	Explanation
	Kind of test

	Explicit Learning
	Explicit understanding of acceleration-velocity
	12 item M.C. test; pre- and post-; content included ball and car questions

	Comprehension Monitoring
	See how self-learning is monitored
	Participants predict own results before pre-test;

	Response Confidence
	Rate after each post-test Q.
	Participants rate themselves; 0= guess; 10= know

	Tacit (implicit) Learning
	Below level of awareness;
	Situated; moving a ball in a simulation; complete a game that is timed

	Frustration
	See if frustration could be a factor
	Self rated; 0=none; 8=extreme

	Enjoyment
	Check if greater enjoyment is tied to better learning
	Self rated;


All testing was completed on the computer. The subjects were adult learners in a university environment. All were upper-class undergraduates who were participating voluntarily, although they were offered an incentive of extra credit. Students were randomly assigned to groups as they entered the lab. The test took approximately 1 hour.

4. Quantitative Work

The summary of results is clean and straightforward (see Table 3). The statistics used are explicitly identified (ANOVA). Although there are no summary tables, the results listed are clearly formatted within each paragraph, and each is consistent with the rest, making it easy to extract the key elements. One shortcoming of the paper is that no raw data is offered, including a listing of the relative sizes of each test group. There is no way to tell why this was done, as this aspect is not mentioned at all, but the omission may be due to space constraints for the paper.

Table 3 Significant Findings

	Component Measured
	Game

 (Group 2)
	Metaphor

 (Group 3)
	Game and Metaphor

 (Group 4)

	Explicit Learning
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	Comprehension Monitoring
	[image: image2.png]



	
	

	Response Confidence
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	Tacit (implicit) Learning
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	Frustration
	---
	---
	---

	Enjoyment
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5. Interaction of Quantitative and Qualitative Portions of Study

This paper serves as a useful example of how both major research paradigms can be combined to good effect. The quantitative portion measured the ‘what’ of the question, whereas the qualitative portion can start to get at “why”.  The qualitative portion was given equal attention in the paper, and the methods used were: triangulation, and grounded theory (used to generate rather than verify a theory). Once again, the approach was well described. His time only four subjects were used, and they were chosen based on their interest in the subject matter of the simulation. Unstructured interviews were conducted, and subjects were allowed to work through the exercises while being observed. They were encouraged to “think aloud”, and their comments were noted. The emergent themes thought to be significant from this phase of the study are listed in Table 4.

Table 4 Significant Themes from Phase 2

	Themes:

	Usefulness of metaphor

	Locus of attention during use

	Self-competitive element of game

	Difficulty in applying metaphor to questions (car questions)

	Importance of cues given by interviewer on strategies and actions


6. Researcher Findings

The goal was repeated in the final section, which helps readers to keep it in focus as the conclusions were discussed. The premise being investigated was that people learn the game, but not the underlying principles. In other words the experiential (tacit) knowledge is not transformed into explicit understandings. The researchers found that there had been little transfer of learning from the ball simulation to the car acceleration questions, and used this as a basis for some of their conclusions. In this instance, the game inhibited reflection on underlying principles, and subjects were thought to have used what is called “twitch mode” in their approach to the exercises given. In “twitch mode”, participants become so preoccupied with the game, that they are no longer reflective (Rieber, 2002). They noted that the questioner feedback was seen to be very important. They felt this aspect was a key factor in facilitating reflective understandings.

7. Errors, Conclusions, and Limitations

Although the paper was well organized and presented, there remain a number of significant questions. The sources of error and the limitations are not discussed, and they comprise the majority of the shortcomings in this paper. As stated previously, the reasons for these shortcomings are not known, but possible explanations could include space limitations for the written work, as well as the tone of the conference.

A major problem in this study was that the choice of subjects is not random. They were all students from the same class, the nature of which is not described. Given the authors’ academic position, it is likely to be a course related to computers and teaching. This information would have been useful as it speaks to the participants’ familiarity with technology. We are not informed as to the participants’ level of expertise with the use of computers or of their past experience with simulations. Also very significant was the fact that subjects were offered an incentive to participate in the form of extra credit. This could potentially be a serious problem, especially since there is no mention of whether the class was one connected to the authors in any way. If these were students in the authors’ class, all results are called into question.

The stated conclusions really only offered one explanation for the results – that being the one that agrees with the original premise. Their conclusion is that the game format is inadequate for promoting reflection. The study did confirm Malone’s theory of intrinsic motivation, which relates back to the original discussion in the background. The authors felt that the qualitative part of the study revealed a more complex picture than the overly simplistic “game = bad” or “game = good”. The metaphor was found to be useful, and the qualitative results also pointed to the importance of outside agents to help the learner make sense of and use the game. This ties in to one of the other initial connections, that being Vigottky’s zone of proximal development. In other words, in order to make the connection between experiential and tacit learning, (most) learners need an outside ‘push’.

The authors concluded by saying that games have potential as learning aids, but not when used alone. Games need to be put into context. 

While this author would tend to agree with these conclusions, the explanations are incomplete, and the conclusions do not follow from just this study. There are in fact many other reasons that could explain the results that were found, and these are not outlined in the published paper. A different possible explanation for the observed results is that the simulation and/or the game were inadequately designed to promote transfer of learning.  

The study presented participants with only one example of the velocity-acceleration scenario. The fact they had only one example may itself be the reason for the lack of reflection – perhaps it takes multiple examples and exposures before one can demonstrate tacit understanding of a concept. Schank, Berman and Macpherson (1999) remind us that in order to become expert, one must build a substantial library of experiences. It would follow then, that a single simulation is unlikely to be sufficient to promote the kind of learning the current study is attempting to measure. 

Another explanation has to do with the design of the simulation. When discussing the general category of computer games, Adams (2004) distinguishes between puzzles, toys, and games, and each of these has different goals, rules, and mental spaces. Toys, for example have no true ‘victory condition’, whereas all games do. The format of the simulation will affect users differently, and the actual design is not easily discerned from the description in the paper. Different designs also mean that each needs to be used differently in order to obtain desired results. It is quite possible that the ‘game’ in this study is in fact more of a toy, which would in turn imply that it requires an outside influence and structure to become useful as a learning tool. The results outlined in the study are entirely consistent with what one would expect if subjects were interacting with a toy.

8. Summary

The paper is well written and could certainly be used to make a case for further study, but cannot be claimed to be conclusive in any way. The theoretical rationale was well presented, and the experiment carefully explained. The report neglected to clarify most of the limitations, and did not address possible sources of error. The conclusions, while consistent with the initial premise and goal, are not particularly generalizable, given the subjects used and the narrow focus of the study itself. It should be noted that in order to draw the kinds of conclusions presented in this paper, many more similar studies would need to be conducted, using many different kinds of simulations.
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