Overview
A matching study of MTLE Basic skills scores to ACT scores was conducted to determine the level of proficiency on the ACT Plus Writing needed to satisfy the teaching licensure requirements in the state of Minnesota in lieu of passing the MTLE Basic Skills tests.  Specifically, the ACT composite score associated with a 50% probability of passing all three MTLE Basic Skills tests in reading, writing, and mathematics was computed.  Based on the Minnesota statute regarding requirements for initial teaching licensure (MN §122A.09 Subd. 4b. License and Rules), only MTLE examinees who took ACT Plus Writing were included in the analysis.  An adapted composite score was computed which consisted of the average of Mathematics, Reading, and Science scores as well as the English/Writing score, all of which are reported on a 1 to 36 scale.  For examinees who took the ACT more than once, the highest subject score across all testing occasions (i.e., superscoring) was used to compute the composite score.  In addition to estimating an ACT cut score, impact analyses were conducted to examine the pass rates using the MTLE cut score of 240 for each exam versus the ACT composite score of 22, 23, 24, and 25, overall as well as by relevant subgroups (i.e., gender, race/ethnicity).  Classification accuracy was also examined.
Data
The Minnesota Board of Teaching provided ACT with a file that included 1,000 examinees who took all three MTLE subtests at least once since the inception of the program and before July 5th, 2014.  These data were matched to ACT records using students’ first and last name, middle initial and date of birth.  Of the original sample, we were able to identify 458 who students took the ACT Plus Writing; this subsample was used for the current analyses.[footnoteRef:1] A comparison of the total sample with regards to student characteristics and MTLE scores as compared to the subsample with ACT Writing scores is provided in Appendix A.  The two groups had similar MTLE scores and pass rates; however, the subsample had a slightly higher percentage of females (74.9% versus 71.6%) and white students (90.4% versus 86.9%) as compared to the full sample.   [1:  The Writing section of the ACT was added in February of 2005; therefore, students born prior to 1987 (34% of the sample) would have a low likelihood of taking the ACT Plus Writing based on typical ACT testing occurring during high school.  The median date of birth was November, 1989 (min = January 1944; Quartile 1 = March 1984, Quartile 3 = March 1992; Max = August 1995). Of the 657 examinees who were born in 1987 or later, 457 students (70%) took the ACT Plus Writing at least once.  Note that an additional 111 students took the ACT without Writing for a total of 568 students (86%).  Of the 343 students who were born prior to 1987, only 1 student took the ACT Plus Writing.  In 2014, 76% of Minnesota’s high school graduating class took the ACT, providing context for the match rate observed in the current study.  Retrieved from http://www.act.org/newsroom/data/2014/states/minnesota.html] 

Analyses
ACT Composite Cut Score
Based on examinee’s MTLE scores, a passing indicator (1=passed, 0 = did not pass) was created to indicate whether the examinee had passed all three sections (e.g., ≥ 240). A logistic regression model was run to examine the relationship between passing the MTLE tests and ACT composite scores.  The ACT composite score associated with a 50% probability of passing all three MTLE tests was estimated to be 23.4.  Figure 1 graphically displays the probability of passing all three MTLE tests across the ACT score scale.  The blue shaded area represents the score range that the Board is considering (22-25).  The Board’s proposed score range aligns with the empirical findings.  
[image: ]Figure 1.  The Probability of Passing All Three MTLE Tests by ACT Composite Score

Impact Analyses 
Impact analyses were conducted comparing passing rates, overall and by student subgroups, for various criteria: 1). MTLE cut score of 240 for all three tests, 2). ACT composite cut score of 22, 3). ACT composite cut score of 23, 4). ACT composite cut score of 24, and 5). ACT composite cut score of 25.  An ACT composite score of 23 mostly closely approximates the pass rates under the MTLE condition as well as corresponds with the empirical findings described above.  Specifically, using an ACT cut score of 23 resulted in an overall pass rate of 53% as compared to 50% for the MTLE.  Pass rates by student characteristics tended to mirror the overall pattern with slightly higher pass rates for the ACT ≥ 23 condition as compared to the MTLE ≥ 240.  Larger deviations from the normal trend were seen for students who did not report their gender and for some of the racial/ethnic subgroups; however, these are based on very small sample sizes and should be interpreted with caution.
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Table 1. Impact Analyses of Using ACT as Compared to MTLE for Minnesota Teaching Licensure Requirements
	
	
	
	MTLE ≥ 240
	ACT Composite ≥ 22
	ACT Composite ≥ 23
	ACT Composite ≥ 24
	ACT Composite ≥ 25

	Student Characteristics
	total
	n
	% pass
	n
	% pass
	n
	% pass
	n
	% pass
	n
	% pass

	Gender
	Female
	343
	168
	49%
	219
	64%
	177
	52%
	145
	42%
	114
	33%

	
	Male
	109
	59
	54%
	83
	76%
	64
	59%
	47
	43%
	41
	38%

	
	Unknown
	6
	3
	50%
	4
	67%
	4
	67%
	2
	33%
	2
	33%

	Ethnicity
	Asian
	9
	2
	22%
	3
	33%
	2
	22%
	0
	0%
	0
	0%

	
	Underserved Minority
	14
	9
	64%
	11
	79%
	10
	71%
	9
	64%
	8
	57%

	
	White
	414
	210
	51%
	279
	67%
	222
	54%
	176
	43%
	141
	34%

	
	Other/Multiracial
	12
	5
	42%
	8
	67%
	6
	50%
	5
	42%
	4
	33%

	
	Unknown
	9
	4
	44%
	5
	56%
	5
	56%
	4
	44%
	4
	44%

	Total
	 
	458
	230
	50%
	306
	67%
	245
	53%
	194
	42%
	157
	34%


Note. Underserved minority includes students who selected one of the following as their ethnicity: African American/Black, American Indian or Alaskan Native, and Hispanic. An adjusted ACT Composite score was used based on the average of Mathematics, Reading, Science scores, and English/Writing scores.
Classification Accuracy
The following analyses examined the classification accuracy of using an ACT composite score of 23 to predict passing (≥ 240) the MTLE basic skills tests.  Four possible classification outcomes exist: 
1. True positive:  students who were predicted to pass the MTLE (ACT ≥ 23) and did pass the MTLE (≥ 240)
 2. True negatives: students who were predicted to not pass the MTLE (ACT< 23) and did not pass the MTLE (<240)
 3. False positives: students who were predicted to pass the MTLE (ACT ≥ 23) but did not pass the MTLE (<240)
4. False negatives: students who were predicted to not pass the MTLE (ACT< 23) but did pass the MTLE (≥240)

Table2.  Classification Accuracy for Predicting Passing the MTLE Tests Using ACT Composite Score
	 
	MTLE ≥ 240
	MTLE < 240
	Total

	ACT Composite >=23
	188
	57
	245

	ACT Composite < 23
	42
	171
	213

	Total
	230
	228
	458



[bookmark: _GoBack]Table 2 shows the number of examinees by the four classification outcomes.  As indicated by the blue shaded cells, 78.4% of examinees were correctly classified (true positives + true negatives/total sample = (188+171)/458).  9.2% of cases were false negatives; that is, these students would not pass using the ACT composite score but had passing MTLE scores.  The remaining 12.4% were false positives.

Appendix A
Table A1. Comparison of Student Characteristics of the Full Sample and the ACT with Writing Subsample
	 
	 
	Full Sample
	Subsample with ACT Writing

	Student Characteristics
	N
	%
	N
	%

	Gender
	Female
	716
	71.6
	343
	74.9

	
	Male
	275
	27.5
	109
	23.8

	
	Unknown
	9
	0.9
	6
	1.3

	Ethnicity
	Asian
	31
	3.1
	9
	2.0

	
	Underserved Minority
	54
	5.4
	14
	3.1

	
	White
	869
	86.9
	414
	90.4

	
	Other/Multiracial
	29
	2.9
	12
	2.6

	
	Unknown
	17
	1.7
	9
	2.0

	Total
	 
	1,000
	
	458
	



Table A2. Comparison of MTLE Scores for the Full Sample and ACT with Writing Subsample
	 
	 
	Full Sample
	Subsample with ACT Writing 

	 
	 
	Mean
	SD
	% Passing
	Mean
	SD
	% Passing

	MTLE Scores
	Reading
	251
	26
	72%
	250
	24
	69%

	
	Writing
	247
	24
	67%
	247
	21
	69%

	
	Math
	251
	31
	69%
	254
	29
	72%

	MTLE Passing Rate
	0.49
	0.50
	
	0.50
	0.50
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