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TITLE DESCRIPTION 

Case study title ALEKS (Assessment and LEarning in Knowledge 
Spaces) 

Institution name Massachusetts Department of  
Elementary and Secondary Education 

Reference person University of Massachusetts Donahue Institute 
Research and Evaluation Group 

Background  Four cohorts of adults participating in the 2009-10 academic 
year administrations of the mathematics MTEL exams were 
invited to use ALEKS prior to taking their exam.  Participants 
received a free subscription to ALEKS for up to 3 months and 
were asked to use the program for a minimum of 10 hours.  All 
were required to start with the ALEKS Middle School 
Mathematics 3 course, and could then take additional courses if 
they chose. For comparative analyses, MTEL test takers from 
the same four exam dates who did not participate in the study 
provided a comparison group.   

Intended outcome(s)  whether the ALEKS (Assessment and Learning in Knowledge 
Spaces) series of web-based mathematics courses could help 
teachers prepare for the Massachusetts Test for Educator 
Licensure (MTEL) exams in Elementary, Middle School, and 
General Curriculum mathematics. This report describes 
findings from the third year of a multi-year study. 
 

Technological 
development 

N/A 

Piloting When participants begin an ALEKS course, they complete an 
initial assessment to determine their prior knowledge of course 
materials.  That assessment yields the initial score.  Progress is 
then periodically assessed, yielding a final score that indicates 
the extent to which course materials were mastered.   
 
To investigate the influence of ALEKS participation on MTEL 
outcomes, the key question is whether final scores on ALEKS 
courses were still significant predictors of MTEL success even 
after taking into account the skills that participants had 
demonstrated via their initial score before starting to use 
ALEKS.  This question was addressed using a linear regression 
model, which made it possible to estimate the actual increase in 
MTEL scores that would be anticipated based on specific gains 
in ALEKS scores.   
 
The regression analysis indicated that, for every percentage 
point increase in MSM3 final scores, an average increase of 
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0.51 points on the Elementary exam, 1.49 points on the Middle 
School exam, and 0.59 points on the General Curriculum exam 
would be expected.   Average MSM3 gains from initial score to 
final score were 30 points for the Elementary group, 27 points 
for the Middle School group, and 28 points for the General 
Curriculum group, so the regression model predicts an average 
increase of 15 points (30 times 0.51) on the Elementary MTEL, 
an average increase of 40 points (27 times 1.49) on the Middle 
School MTEL, and an average increase of 17 points (28 times 
0.59) on the General Curriculum mathematics MTEL.   
 
The next step is to ask what percentage of ALEKS users passed 
their MTEL exams by these margins.  In the Elementary group, 
21% (4 out of 19) passed the MTEL by 15 points or fewer.  In 
the Middle School group, 48% (12 out of 25) passed the MTEL 
by 40 points or fewer.  In the General Curriculum group, 25% 
(4 out of 16) passed the MTEL by 17 points or fewer. When 
applied to this sample, those score increases would account for 
21% of the Elementary group, 48% of the Middle School 
group, and 25% of the General Curriculum group moving from 
failing to passing.  If use of the ALEKS software is responsible 
for the MTEL score increases predicted by the regression 
model, then ALEKS would have a substantial influence on the 
overall MTEL pass rates for the population from which this 
sample is drawn. This represents a plausible interpretation of 
the findings, but confidence could be increased by applying 
similar analyses to other samples or by conducting a 
randomized study. 

Teaching and Learning 
Implications  

ALEKS is Web based. A continuous connection to the 
Internet is required as well as a current version of the Netscape 
Navigator or Internet Explorer. A plug-in needs to be 
installed which is supplied for Windows and Apple PCs. 
There is no support for UNIX based operating systems. 

The e-learning 
advantage  

Overall, 67% of ALEKS users reported that the software 
prepared them moderately well or very well for the MTEL 
exam. Another 27% indicated that ALEKS prepared them 
somewhat well, and 5% indicated that ALEKS did not prepare 
them to take the MTEL exam. These reports were solicited 
before study participants received their MTEL scores, and it is 
notable that their perceptions of how well ALEKS prepared 
them for the MTEL were not significantly related to whether or 
not they actually passed the MTEL exam (X2=7.210, NS).  
Results of how effective participants gauged ALEKS to be in 
their MTEL preparation are presented by MTEL group in the 
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table below.   
 

Overall, how 
well do you 
think ALEKS 
prepared you 
for the MTEL? 

Elementary 
MTEL Group 

Middle 
School 
MTEL 
Group 

General 
Curriculum MTEL 
Group 

(1=ALEKS did not 
prepare me,  
 2=ALEKS 
prepared me 
somewhat,   
 3= ALEKS 
prepared me 
moderately well,   
 4=ALEKS 
prepared me very 
well) 

N Mean N Mean N Mean 

19 2.8 24 2.9 16 2.7 

 
ALEKS users were also asked to provide open-ended 
comments about how well they thought ALEKS prepared them 
for the MTEL. Of the 33 responses to this question, the most 
common answer was that ALEKS prepared them well for the 
MTEL (N=18). Five respondents reported that the topics 
covered in ALEKS were not as complex as those on the MTEL; 
three reported that ALEKS did not prepare them for the open-
ended questions on the MTEL; and two reported that there was 
a discrepancy whereby calculators could be used with ALEKS 
but not on the MTEL. Comments offered by one respondent, 
respectively, included that ALEKS should be timed like the 
MTEL and that there were technical difficulties with the 
program. Additionally, in response to this question four 
participants provided complaints about the MTEL, which were 
unrelated to ALEKS. 

Key points  ALEKS participation may be responsible for substantial 
increases in pass rates on the MTEL Elementary, Middle 
School, and General Curriculum mathematics exams.  Average 
MTEL score increases for ALEKS users were estimated at 15 
points on the Elementary exam, 40 points on the Middle School 
exam, and 17 points on the General Curriculum mathematics 
exam. When applied to this sample, those score increases would 
account for 21% of the Elementary group, 48% of the Middle 
School group, and 25% of the General Curriculum group 
moving from failing to passing. This represents a plausible 
interpretation of the findings, but confidence could be increased 
by applying similar analyses to other samples or by conducting 
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a randomized study. 
• The number of hours that a study participant spent using 
the ALEKS software was not a good predictor of whether or not 
that participant would pass the MTEL. 
 
• ALEKS users scored significantly higher on the MTEL 
than the comparison group, but ALEKS users and the 
comparison did not differ significantly on pass rates on the 
MTEL Elementary, Middle School, or General Curriculum 
mathematics exams. 
 
• The ALEKS group scored significantly higher than the 
comparison group on two subtests of the Elementary School 
exam. 
 
• Sixty-seven percent of ALEKS users reported that the 
software prepared them moderately well or very well for the 
MTEL exam.  Perceptions of how well ALEKS prepared them 
for the MTEL were not significantly related to whether or not 
they actually passed the exam.   

Conclusions and 
recommendations   

The purpose of this study was to determine whether the ALEKS 
series of web-based mathematics courses could help teachers 
prepare for the Massachusetts Test for Educator Licensure 
(MTEL) exams in Elementary, Middle School, and General 
Curriculum mathematics.  This report describes findings from 
the third year of a multi-year study, and provides some 
comparison with findings from the first and second years of the 
study.   
Four cohorts of adults participating in the 2009-10 academic 
year administrations of the mathematics MTEL exams were 
invited to use ALEKS prior to taking their exam. Participants 
received a free 3-month subscription to ALEKS and were asked 
to use the program for a minimum of 10 hours. All were 
required to start with the ALEKS Middle School Mathematics 3 
course and could then take additional courses if they chose to.  
In addition to completing the ALEKS course, participants were 
also expected to complete three web-based surveys. 
The analyses below are based on 60 participants who used the 
ALEKS software, completed all 3 surveys, and took either the 
Elementary (#53), Middle School (#47), or General Curriculum 
(#03) mathematics MTEL.  A comparison group included 5,682 
adults who took the same 3 MTEL tests on the same 4 exam 
dates but did not use the ALEKS software or complete the 
surveys.  Principal analytic findings and their implications are 
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discussed below. 
• The study provided strong evidence in favor of ALEKS 
as a preparation tool for the Elementary and Middle School 
MTEL mathematics exams.  Average MTEL score increases for 
ALEKS users were estimated at 15 points on the Elementary 
exam, 40 points on the Middle School exam, and 17 points on 
the General Curriculum mathematics exam.  When applied to 
this sample, those score increases would account for 21% of the 
Elementary group, 48% of the Middle School group, and 25% 
of the General Curriculum group moving from failing to 
passing.  Although this represents a plausible interpretation of 
the findings, it is essential to emphasize that replication with 
other samples would substantially increase confidence in the 
regression model on which the findings are based.  To be able 
to state conclusively that ALEKS participation caused increases 
in MTEL pass rates would require a design in which some 
adults who requested access to ALEKS were randomly 
assigned to the non-ALEKS group but still completed the three 
surveys. 
 
• Increased hours using the ALEKS software was not 
correlated with increased MTEL pass rates, but this finding 
should be interpreted carefully.  While it could reflect 
negatively on ALEKS as an MTEL preparation tool, the data 
are also consistent with a plausible alternative explanation.  
Participants with less mathematics knowledge might not be able 
to raise their scores enough to pass the MTEL even after 
spending long hours using ALEKS, while those with more 
mathematics knowledge might achieve the gains needed to pass 
the MTEL in fewer hours of using ALEKS.  If so, then hours of 
ALEKS use would not be correlated with MTEL pass rates, as 
was the case in this study.  Further, a statistically significant 
correlation exists between ALEKS pre-test scores and MTEL 
scale scores.  
 
• Motivation for using ALEKS was different for 
Elementary, Middle School, and General Curriculum groups. 
Elementary (63%) and Middle School (60%) group participants 
noted that they were confident in their mathematical abilities 
but wanted a review of topics they had not seen in a while, 
while the General Curriculum participants (50%) noted that 
they struggle with mathematics and were eager to use any 
resource that might help them pass. 
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• ALEKS users and the comparison group differed 
significantly on MTEL scores, although this difference did not 
translate to significantly higher pass rates. These differences 
must be interpreted in light of other relevant characteristics of 
the two groups.  Enrolling in the ALEKS study was optional, so 
the study and comparison groups might have pre-existing 
differences that are relevant to the study's outcomes.  For 
example, if MTEL takers with above-average mathematics 
knowledge felt that they could pass the MTEL without much 
preparation, they might have been less likely to enroll in 
ALEKS than MTEL takers with below-average mathematics 
knowledge.  The comparison group would then have a higher 
initial level of mathematics ability than the ALEKS group.  
Under those conditions, even if ALEKS was beneficial, it might 
not raise ALEKS users' MTEL performance to a level that is 
significantly higher than the comparison group's MTEL 
performance. The level of motivation of ALEKS users may also 
be greater than that of the comparison group, since they chose 
to use ALEKS to better prepare for the exam.  In addition, 
comparison group members might have used effective 
preparation methods other than ALEKS. 
 
• The ALEKS group scored significantly higher than the 
comparison group on two subtests of the Elementary exam that 
focused on "Number Sense, Operations, and Data Analysis" and 
"Integration of Knowledge and Understanding."  Conventional 
high school and college mathematics sequences often leave out 
data analysis, so it may be that ALEKS, by presenting this 
topic, confers a significant advantage.  More familiar MTEL 
topics, such as algebra and geometry, might not present the 
same type of opportunity for ALEKS.  However, it would be 
useful to investigate how ALEKS addresses number sense, 
operations, and data analysis, and the integration of knowledge 
and understanding, and how that compares with the 
presentation of these same topics on the MTEL, to see if there 
are ways that the ALEKS curriculum could be altered to confer 
similar advantages for other topics. 
 
• Subgroup analyses did not identify particular 
characteristics of study participants relating ALEKS 
performance to MTEL success. For the most part, subgroups 
were too small for statistical analysis.  
 
• If ALEKS is indeed helpful for MTEL preparation, it is 
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important to determine which strategies were most effective for 
enlisting ALEKS participants of both genders and from other 
demographic subgroups.  Perhaps most important is the finding 
that only 2% of eligible ALEKS participants (i.e., those who 
took the Elementary, Middle School, or General Curriculum 
mathematics MTEL during the year of Phase III data collection) 
used the free, online ALEKS course.  The availability of 
ALEKS could be more systematically publicized to future 
MTEL takers. 
 
• Sixty-seven percent of ALEKS users reported that the 
software prepared them moderately well or very well for the 
MTEL exam.  Perceptions of how well ALEKS prepared them 
for the MTEL were not significantly related to whether or not 
they actually passed the exam.   
 
• Across the three years of the study there were no 
statistically significant differences in MTEL pass rates between 
those who used ALEKS for MTEL preparation compared to 
those who did not use ALEKS. However, regression analyses 
with Phase II and Phase III data provide a plausible model for 
the possible influence the ALEKS curriculum could have on 
moving participants from failing to passing on the MTEL. 
 
Given the findings in this report, it appears that ALEKS is a 
useful tool for mathematics MTEL preparation.  Additional 
suggestions are provided for how these findings could be 
confirmed with larger samples and/or more rigorous study 
designs in future studies.  The fact that ALEKS can apparently 
have a significant impact on MTEL scores suggests that more 
specific targeting in some areas could further raise the 
software's effectiveness.  In addition, recruiting additional 
MTEL takers to use ALEKS could substantially increase its 
impact as a test preparation strategy 

Case study developer  Nasos Fotopoulos 
nasosf@itec.edu  
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