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I. Introduction

In the Fall of 2009, 765 students enrolled at Trinity College, more than 300 as First Year (FY) students.

All entrants are directed to take a placement test in English Composition.  Depending upon their score in the Placement Test, they are either placed into ENGL 105S, ENGL 105, or ENGL 107.  Some FY students may not take the course, either because of their status as transfer or honors students, or because their placement score allows the course to be waived, but overwhelmingly, FY students enroll in one of the three levels of English Composition offered by the English Program.

At the end of the Fall 2009 semester, a subset of the full sample of students who matriculated in English Composition was directed to take the Placement Test again.  In theory, the score they receive on the test after having taken the course, a score to which we commonly refer as the posttest score, accurately measures the extent to which the “treatment,” or the composition course, affected the quality of their writing.

In all, then, we have three potentially important observations correlated with performance:  the placement test, the posttest, and the course grade.

II. A Description of the Data Sets

In the Fall of 2009, we recorded 279 placement test scores and 314 grades for ENGL105S (120 students), ENGL105 (103 students), and ENGL107 (91 students) in the Fall of 2009.  We also have posttest scores for 29 students.


The ideal data set would have placement tests scores, posttests scores, and grades for all students.  Alas, the very modest sample size of the posttest scores makes such a data set very small even at its maximum.  Further, of the 29 students for whom we have posttest scores, 10 do not have placement test scores; of the remaining 19 students for whom we have both placement tests and posttest scores, we have grades for only 16.  The results of the statistical analysis I conduct using this sample, which I refer to as Sample 1, are described in Section III.A.

Were we instead to construct a data set that includes students for whom we have both placement test scores and grades, the sample size would increase to 228 students; while some of the questions of interest cannot be addressed without the posttest scores, the subsample does allow us to address other questions more accurately.  I refer to this subsample as Sample 2 and describe the results of the data analyses I conduct using it in Section III.B.

III. Data Analysis and Results
A.  Sample 1 Analysis and Results
Despite its modest size, the analysis conducted on the 16-student sample suggests several important issues and findings.

First among those is brought on by the sample size itself.  If we are serious about doing research that takes posttest scores into consideration, we need to improve either faculty compliance or student compliance, or both.

The second issue that emerges, at least under some assumptions, is a correlate of the first.  Only four of the students in the group scored higher on the posttest than on their placement test.  If we assume that no matter how modest the academic experience, a student cannot “unlearn” what she knows, then a lower posttest than placement score suggests that even those few who did complete the task of taking the test might not have taken it very seriously, again suggesting a problem with compliance.  On the other hand, if we assume instead that students’ writing can evolve in such a way as to cause their test score to diminish after taking the course, them we have a different problem, and that is that the test may not serve us well, either as a placement tool or as a measure of learning outcomes.  How could we assume that it places students accurately in the first semester when posttest scores suggest that it may not do so in the second semester?  If we make the more problematic assumption that composition test scores are at least in small part stochastic, then no test will serve us especially well.

My sense is that from a pedagogical perspective, the difference between the posttest and the pretest should be truncated at zero.  Yet, allowing it to be negative does have two important advantages: pedagogically, a lower-than-placement posttest score can serve as a “tag” for lack of interest in the course and in the assignments required of the course, or an instrumental variable for attitude or work ethic; and statistically, it can serve to increase the variation in the independent variable, which, holding all other things constant, increases significance.  Given that both strategies have their merits, I conducted all inferential tests using both raw and truncated scores.
The first question I address is whether grades are correlated with the posttest score.   The underlying pedagogical model is that a student whose composition meets the course standard will receive both a high grade and score well on the posttest; in its functional form, the relationship is as follows:
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A second possibility is that grades are correlated with the difference between the posttest score and the pretest score.  In that case, the underlying pedagogical model is that a student whose writing improves during the semester will both receive a high grade and have a large improvement in her test score.  In its functional form, the relationship is as follows:
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The results of the analysis postulating the first of the two functional forms suggest that:

1. Grades are positively and significantly correlated with students’ posttest score; the magnitude of the effect of the posttest score on grades is 0.47, so on average, a student who scores 1 point more on the posttest than another will receive a final course grade higher than that of her counterpart by nearly a half grade (more tangibly, a 2 point difference between posttest scores will result in a full grade difference in students’ final course grades (e.g. from a C to B))

2. Using only the posttest score to predict students’ grade would allow us to so with 30% accuracy; put differently, posttest scores explain 30% of variation in students’ grades

The results of the analysis postulating the second of the two functional forms, that which postulates that grades are a consequence of improved skills, are insignificant, using both raw and truncated differences.  Put differently, differences between posttest and placement scores are insignificantly (at the 95% level, the standard for most social science tests) correlated with grades.  The fact that the relationship is insignificant suggests that grades are awarded based on an absolute standard rather than on making progress toward it, which seems appropriate.
B.  Sample 2 Analysis and Results

From the sample of 228 students for whom we have both placement scores and grades, we can infer a number of very interesting patterns.
The first question I address is whether grades are correlated with the placement test score.  The underlying pedagogical model suggests that a student who scores well on the placement test is likely to be successful no matter what the level of composition course in which she enrolls.  In its functional form, the relationship is as follows:
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I also test whether the placement test score accurately predicts probability of course failure or withdrawal.  In its functional form, the relationship is as follows:
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Finally, I test whether the placement test score is correlated with late matriculation.  In its functional form, the relationship is as follows:
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The results of the analysis suggest that:

1. The placement test score is a positive and significant determinant of success in the course; the magnitude of the effect suggests that on average, an increase of one point on the placement test will increase students’ grade by 0.2 points (more tangibly, a 1.5 point increase on the placement test will improve students’ final course grade by 0.3 (e.g. from a C to C+))

2. Using only the placement test score to predict students’ grade would allow us to so with 13% accuracy; put differently, placement test scores explain 13% of variation in students’ grades

3. The placement test significantly and negatively determines the likelihood of failure; a student whose score on the placement test is higher by one point than another’s has a 5% lower probability of failing the course
4. The placement test score is significantly and positively correlated with the matriculation gap (the difference between the date when the student matriculates and when the semester begins, measured in days).  A student who registers on a given date will on average score (0.046)(30)=1.38 points higher on the placement test than a student who registers one month later, and (0.046)(60)=2.76 points higher on the placement test than a student who registers two months later.  Those effects suggest an average decrease in students’ final grades of (1.38)(0.2)=0.28 (nearly the equivalent of a decrease from a C to a C-) and a 7% increase in the probability of failing the course for every thirty days that a student delays matriculation ((1.38)(0.05)=0.07)
5. The matriculation gap only significantly impacts grades when the placement test variable is omitted, which is a very encouraging result, perhaps the one result that speaks highly of the test as an accurate placement tool per se.  It suggests that even when a student registers late, if she is well prepared for composition, her placement score will reveal it, and her final grade will do so as well, so late matriculation will affect neither placement nor success.  All that the result in 4. above suggests is that entrants to our First Year class who matriculate later are less likely to well prepared for composition than those who matriculate earlier.
IV. A Review of the Findings and Suggestions for Further Consideration

Statistical analyses of the performance data we collected for English Composition courses in the Fall of 2009 yield much to consider.

First, we need to revise the question of compliance.  If we are serious about continuing these analyses, we need to consider how to best improve our compliance with posttests, both by faculty and by students.  To increase compliance among the former, we might need only to reassert that we are increasingly committed to institutional research and assessment.  To increase compliance among the latter is both practically and philosophically more complicated.  Practically speaking, the easiest way to approach the problem would be to either reward those that comply or punish those that do not by having compliance affect the final course grade; philosophically speaking, though, it is difficult to justify punishing or rewarding a student for completing a task that neither impacts nor measures her performance in a class, and whose sole purpose is in fact to benefit future generations of students.

Other important issues can best be summarized as follows:

1. Grades are positively and significantly correlated with the placement test score; the magnitude of the effect is 0.2 for every point on the placement test
2. The probability of course failure is negatively and significantly correlated with placement test scores; the magnitude of the effect is a 5% decrease in the probability of course failure for every point on the placement test
3. Grades are positively and significantly correlated with students’ posttest score; the magnitude of the effect of the posttest score on grades is 0.47 for every point on the posttest

4. Placement test scores are negatively and significantly correlated with matriculation; the magnitude of the effect is -0.046 on the score for every one-day delay in matriculation, or a decline of 1.38 points on the placement test score for every one-month delay in matriculation; the magnitude of the impact of a one-month delay in matriculation on grades is 0.28; the magnitude of the impact on the probability for course failure is a 7% increase for every thirty days that a student delays matriculation
The results certainly give us much to consider, both in terms of optimal academic policy recommendations and in terms of future avenues of research to explore.
Appendix: Regression Summary Output
	SUMMARY OUTPUT:  Regression of Pretest on Grades
	

	
	
	
	
	
	
	

	Regression Statistics
	
	
	
	
	

	Multiple R
	0.358635
	
	
	
	
	

	R Square
	0.128619
	
	
	
	
	

	Adjusted R Square
	0.124763
	
	
	
	
	

	Standard Error
	1.236432
	
	
	
	
	

	Observations
	228
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F
	

	Regression
	1
	50.99708
	50.99708
	33.35835
	2.52E-08
	

	Residual
	226
	345.5009
	1.528765
	
	
	

	Total
	227
	396.498
	 
	 
	 
	

	
	
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%

	Intercept
	0.834347
	0.203737
	4.095212
	5.88E-05
	0.43288
	1.235815

	Pretest
	0.195596
	0.033866
	5.775668
	2.52E-08
	0.128864
	0.262329


	SUMMARY OUTPUT: Regression of Pretest on Gap
	
	

	
	
	
	
	
	
	

	Regression Statistics
	
	
	
	
	

	Multiple R
	0.507118
	
	
	
	
	

	R Square
	0.257169
	
	
	
	
	

	Adjusted R Square
	0.253882
	
	
	
	
	

	Standard Error
	2.093163
	
	
	
	
	

	Observations
	228
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F
	

	Regression
	1
	342.8015
	342.8015
	78.24139
	2.66E-16
	

	Residual
	226
	990.181
	4.381332
	
	
	

	Total
	227
	1332.982
	 
	 
	 
	

	
	
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%

	Intercept
	4.237505
	0.19968
	21.22152
	1.04E-55
	3.844033
	4.630977

	Days to Start Date
	0.046169
	0.00522
	8.845416
	2.66E-16
	0.035884
	0.056454


	SUMMARY OUTPUT:  Impact of Pretest on Prob of F/W
	

	
	
	
	
	
	
	

	Regression Statistics
	
	
	
	
	

	Multiple R
	0.313237
	
	
	
	
	

	R Square
	0.098117
	
	
	
	
	

	Adjusted R Square
	0.094126
	
	
	
	
	

	Standard Error
	0.400232
	
	
	
	
	

	Observations
	228
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F
	

	Regression
	1
	3.938456
	3.938456
	24.58686
	1.39E-06
	

	Residual
	226
	36.2019
	0.160185
	
	
	

	Total
	227
	40.14035
	 
	 
	 
	

	
	
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%

	Intercept
	0.527507
	0.065949
	7.998656
	6.5E-14
	0.397553
	0.657462

	Pretest
	-0.05436
	0.010962
	-4.95851
	1.39E-06
	-0.07596
	-0.03276


	SUMMARY OUTPUT: Regression of Posttest on Grades
	

	
	
	
	
	
	
	

	Regression Statistics
	
	
	
	
	

	Multiple R
	0.544152
	
	
	
	
	

	R Square
	0.296102
	
	
	
	
	

	Adjusted R Square
	0.266772
	
	
	
	
	

	Standard Error
	0.987764
	
	
	
	
	

	Observations
	26
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F
	

	Regression
	1
	9.850272
	9.850272
	10.09583
	0.004057
	

	Residual
	24
	23.41627
	0.975678
	
	
	

	Total
	25
	33.26654
	 
	 
	 
	

	
	
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%

	Intercept
	0.101023
	0.722168
	0.139889
	0.889915
	-1.38946
	1.591504

	Posttest
	0.467263
	0.147059
	3.177393
	0.004057
	0.163749
	0.770778


	SUMMARY OUTPUT: Regression of Truncated Test Score Difference on Grades

	Regression Statistics
	
	
	
	
	

	Multiple R
	0.081682
	
	
	
	
	

	R Square
	0.006672
	
	
	
	
	

	Adjusted R Square
	-0.03472
	
	
	
	
	

	Standard Error
	1.173396
	
	
	
	
	

	Observations
	26
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F
	

	Regression
	1
	0.221952
	0.221952
	0.161202
	0.691605
	

	Residual
	24
	33.04459
	1.376858
	
	
	

	Total
	25
	33.26654
	 
	 
	 
	

	
	
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%

	Intercept
	2.348408
	0.247767
	9.478285
	1.39E-09
	1.837041
	2.859774

	Truncated Diff
	-0.19172
	0.477509
	-0.4015
	0.691605
	-1.17725
	0.79381


	SUMMARY OUTPUT: Regression of Test Score Differences on Grades

	
	
	
	
	
	
	

	Regression Statistics
	
	
	
	
	

	Multiple R
	0.08339
	
	
	
	
	

	R Square
	0.006954
	
	
	
	
	

	Adjusted R Square
	-0.03442
	
	
	
	
	

	Standard Error
	1.173229
	
	
	
	
	

	Observations
	26
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F
	

	Regression
	1
	0.231332
	0.231332
	0.168062
	0.685476
	

	Residual
	24
	33.03521
	1.376467
	
	
	

	Total
	25
	33.26654
	 
	 
	 
	

	
	
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%

	Intercept
	2.32729
	0.233275
	9.976588
	5.15E-10
	1.845833
	2.808746

	Difference
	-0.0273
	0.066598
	-0.40995
	0.685476
	-0.16475
	0.110149
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