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Abstract 

Large-scale educational reform is occurring throughout the world to improve high school 

outcomes and post-secondary participation.  In Ontario, two innovative secondary programs, the 

dual credits (DC) and Specialist High Skills Major (SHSM) programs, aim to increase graduation 

rates and participation in post-secondary education.  For the first time, these province-wide 

programs are being assessed for participation and impact.  Based on data from the entire cohort 

of students, the SHSM and DC programs are attracting higher proportions of males, students 

with a special education classification, and students from applied (college or workplace) streams 

compared to the general student population.  Those enrolled in SHSM and DC programs 

improved their performance in terms of average course marks and rates of credit accumulation 

compared to those not enrolled.  However this did not translate into an increase in graduation 

rates for enrolled students. 

Keywords: educational reform, program evaluation, high schools 
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The Impact of Selected High School Reforms in Ontario, Canada 

This paper reports on the impact of two programs across high schools in the province of 

Ontario - dual credits (DC) and the Specialist High Skills Major (SHSM) - in regard to student 

achievement and secondary school completion.   

The research questions for this study are: 

1. How does the profile of students enrolling in SHSM and DC programs compare to the 

general student population? 

2. What is the impact on student achievement (i.e. course marks, credit accumulation) and 

secondary school completion of enrolling in SHSM and DC programs? 

The main results reported in this paper are based on standard quasi-experimental research 

models; the impact of the intervention is compared to the impact on the entire population, taking 

into account any systematic differences between those enrolled and the population.  The 

independent variables are average mark, course credits obtained (Ontario requires 30 credits, 

normally over 4 years, to graduate from high school; 18 of these credits are prescribed for all 

students), and graduation status. 

Background 

Post-secondary participation and success are strongly related to successful completion of 

high school.  Although there are other ways to gain entry, high school graduates are much more 

likely to enter post-secondary education and complete it.  Ontario’s goal of increasing post-

secondary participation and success is, then, in part dependent on the increasing of high school 

graduation rates.  
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Although high school completion rates have increased worldwide in the last couple of 

decades, expectations for high school graduation have increased even more rapidly, with an 

increasingly widespread view that virtually all young people can and should complete secondary 

education.  Many countries or sub-national jurisdictions such as states or provinces have made 

efforts to improve high school outcomes and to change patterns of post-secondary participation. 

Different policy approaches have been used to try to improve secondary completion, including 

changes in curriculum, student assessment, graduation requirements, as well as teaching and 

learning practices, among others (Levin & Segedin, 2011).   

In 2005, Ontario implemented a comprehensive strategy to improve high school 

graduation rates (Levin, 2008).  Since then, high school graduation rates have risen from 68% in 

2003 to 82% in 2011, meaning that about 20,000 more students are now completing high school 

each year.   

The Ontario strategy involved many elements, of which program changes were only one.  

Other main components included changes in the way schools tracked students, earlier 

interventions for struggling students, changes in assessment practices, better use of data to guide 

improvement, school leadership teams for student success, student success teachers to support 

struggling students, and others (Levin, 2012).  As a whole this strategy was carefully grounded in 

research findings on ways to decrease dropouts and increase graduation, as cited below.  Key 

components included efforts to keep better track of student progress and intervene earlier for 

struggling students, changes in some program structures, and stronger links with post-secondary 

and workplace destinations. 
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Two of the innovative elements in Ontario’s approach to increasing high school 

graduation rates are dual credits (courses that count for a simultaneous credit at both a high 

school and college or university) and the Specialist High Skills Major (a program in which 

students take packages of courses and activities linked to particular occupations).  Both these 

programs are intended to target students who might otherwise not achieve high school graduation 

(Grubb, 2011; Hammond, Linton, Smink & Drew, 2007).  

Before describing these programs, we situate them in the larger context of efforts to 

improve high schools. 

The ‘Non-Academic’ Component of High Schools 

Major reviews of Canadian public education, including the Hope Commission in 1950, 

the Hall-Dennis Report of 1968, the Ontario Secondary Education Review Project in 1982, the 

Radwanski Report of 1987, the Royal Commission of Learning in 1995, the Double Cohort 

Study: Phase 3 Report for the Ontario Ministry of Education by King (2004) and the CEA’s 

‘What did you do in school today?’ (Willms, Friesen, & Milton, 2009) have acknowledged that a 

relevant curriculum is a critical ingredient to students staying in school.  The CEA Report 

(Willms et al., 2009) concluded that many students were uninterested in what they were being 

taught at school and that this reduced their effort.  Similarly, Bridgeland, Dilulio & Morison 

(2006) in their American study found that students who have dropped out of school cite 

“uninteresting classes” as contributing to their dropout decisions.  Making school more 

interesting and linked to post-secondary studies or the world of work has been found in 

individual studies and two syntheses of research (Balfanz & Letgers, 2006; Mac Iver & Mac 

Iver, 2009) to increase student graduation.   
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Since the advent of mass secondary education, schools have struggled with how to 

provide a good and motivating education for students for whom traditional academic pursuits are 

not motivating or who are not intending to go on to post-secondary education.  The tension 

between its academic preparation mission and the recognition that many students do not respond 

well to that mission has led to the creation of other program streams (World Bank, 2005).  Thus 

vocational schools and programs were developed, along with business or commercial programs, 

or other programs that were intended to develop employment skills.  Almost all secondary school 

systems around the world have some such differentiation, though the kinds of tracks, the 

proportions of students in them, the age at which differentiation starts and students’ ability to 

move from one track or program to another vary greatly across countries and systems. 

While in theory having different programs for different student needs and destinations 

seems desirable, the problem is that so much evidence connects tracking with poorer overall 

outcomes for students.  In the PISA studies (OECD, 2010), countries with more streamed 

systems tend to have significantly poorer overall results.  In North America these programs have 

been subject to criticism on two main grounds: First, that they became places where schools put 

struggling students without much regard to students’ real interests, and second that the outcomes 

of these program were poor, with much lower graduation rates and very poor transfer into related 

occupations (Grubb, 2011; Levin 2012).   Many studies show that students in non-academic 

tracks have lower achievement even when controlling for initial ability, and that tracks increase 

social inequality among students (Oakes, 2005; Gamoran, 2009; Krahn & Taylor, 2007).   

The truth is that despite the rhetoric that program streams are about meeting diverse 

student needs, high school programs are seen by just about everyone as hierarchical in terms of 

quality (Grubb, 2011). Students themselves overwhelmingly see their assignment to different 
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levels of courses as related to their capacity rather than to the relevance of these programs to 

their future.  Furthermore, staff refer students to other programs largely because of the perception 

that the academic tracks are too difficult.   

Many efforts have been made over the last fifty years at least to overcome the problems 

of tracking in high schools, but few of these efforts have had lasting success.  The ideas that 

traditional academic knowledge is the real curriculum, that some students are not capable of 

learning those skills, and that it is unreasonable and unfair to expect all students to achieve high 

levels of skill are all deeply embedded not only in the way high schools operate, but in the 

thinking of parents and students as well as teachers, and are a huge barrier to improving student 

outcomes.  Also teachers, even with the best will in the world, often struggle with the appropriate 

instructional techniques to teach diverse groups of students (Grubb, 2011).  

As a result, other program models that combine high school with work education have 

been attempted, such as career academies.  In these models, students typically choose an area of 

labor force activity and use a combination of courses and work experience to gain some depth of 

knowledge about it.  The Pathways to Prosperity report from Harvard University (Schwartz, 

Ferguson, & Symonds, 2011) contains a number of US examples. The goal of these programs is 

to keep the level of intellectual demand high and attract a broader range of students rather than 

seeing work education as the program for students who are failing or disaffected in academic 

programs.  As Teese put it, “…the solution to equity lies in raising demands on young people, 

not lowering them through less challenging streams, including vocational options.” (2011, p. 

355).   
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Public education in Ontario commands a significant share of the provincial budget and 

large-scale educational changes are costly and potentially risky (Canadian Council on Learning, 

2009).  With many millions of dollars invested in a strategy that aims to improve graduation 

outcomes, questions about the value added by education policies are certainly asked.  Given this 

initiative’s promise - to create a significant level of educational change - the implementation of 

education policy warrants careful scrutiny.  Furthermore, school systems are now held 

accountable for demonstrable improvements in the academic achievement of all students, 

including increasing equity (Honig, 2006).  Therefore, a study that analyzes this strategy is both 

politically relevant for the government as well as the public. 

This study contributes to our knowledge about the key policy-related elements and 

programs that influence student’s academic success, secondary graduation rates, and 

participation in post-secondary education.   

Background on Dual Credits and Specialist High Skills Major Programs 

In Ontario both the SHSM and dual credits were intended to create programs that would 

attract a wide range of students, that would have strong academic and applied components, and 

that would build bridges both to work and to post-secondary education. 

Dual credit programs allow students to take college or apprenticeship courses that count 

towards both their high school diploma and a postsecondary certificate, diploma, degree, or an 

apprenticeship certification.  The idea of dual credits is not new; they were developed in 

Minnesota in the 1980s (Levin, 2001) and are now quite common in many parts of the United 

States, with many evaluations showing positive outcomes (e.g. Hughes et al., 2012; Hoffman, 

2005; Struhl and Vargas, 2012).   Dual credit programs are intended to engage students through 
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exposure to postsecondary courses and culture, help students increase their awareness of 

postsecondary pathways available to them and help to ensure that students have a successful 

transition to postsecondary education.  Students may take up to four dual credit courses during 

their high school career and these are usually taken during their final (grade 12) year.   

The Ontario dual credit program emerged from the School-College-Work Initiative 

(SCWI), which connected high schools and community colleges across Ontario (Armstrong, 

Desbiens & Yeo, 2006).  The SCWI programs showed that students who were struggling in 

secondary schools could have success in community college programs.  When the overall 

Student Success Strategy was developed in 2005, the Ministry of Education decided to expand 

SCWI by developing dual credit courses that would be available in most if not all schools.  As a 

result, virtually all dual credits in Ontario are taken at community colleges rather than 

universities, which sets Ontario apart from many other jurisdictions that offer reach-ahead 

programs that tend to appeal heavily to university-bound students (Hoffman, 2005).  In 2009-

2010 there were 7,570 students enrolled in dual credit programs.  Of those students, 85% 

successfully completed their dual credit program and 80% of their attempted credits were 

successfully achieved (SCWI, 2011).   

The Specialist High Skills Majors (SHSM) is a ministry-approved program that 

encourages students in the last two years of high school to focus on a career path that matches 

their skills, interests, and aspirations while meeting the requirements of the Ontario Secondary 

School Diploma (OSSD).  As of the 2010-2011 school year there are 18 sectors students can 

specialize in from agriculture to transportation.  There is also flexibility in the SHSM program, 

so students can shift between pathways should their goals and plans change as they move toward 

the OSSD.   
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The program design of the SHSM attempted to deal with the problems noted in previous 

vocationally-oriented programs in high schools, notably to make them attractive to a broad range 

of students, to connect them to real employment opportunities in local communities, and to avoid 

dead-end programs that could not be bridged into post-secondary education.  Each SHSM 

consists of five required components: 1. Bundled credits; 2. Certification and training; 3. 

Experiential learning and career exploration activities; 4. Reach-ahead experiences; and 5. 

Essential skills and work habits (Ministry of Education, 2011).   

First, SHSMs require a bundle of eight to ten courses in the student’s selected field.  

These allow students to build a foundation of sector-focused knowledge and are specific to the 

post-secondary destination.  They may include dual credits.  Courses also include Contextualized 

Learning Assignments (CLAs) that use sector-specific content to meet curriculum expectations.  

CLAs can be found in the Ontario Educational Resource Bank, and can be taught as an entire 

class, to individual or small groups in class, or through independent learning.  Two cooperative 

education courses provide authentic learning experience in a workplace setting to apply the 

sector-specific knowledge and skills have gained in courses.    

Second, each SHSM requires sector-recognized certifications that have been identified 

through sector consultations.  These are externally recognized qualifications that are relevant to 

the particular field.  Examples of sector certifications depend on the sector but can include First 

Aid, CPR, workplace safety, chemical handling safety, and others. 

Third, SHSM students are expected to have experiential learning and career exploration 

activities within their program.  These consist of planned learning activities that take place 

outside the classroom and can include job shadowing, job twinning, work experience, or career 
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exploration activities (i.e. work tours).  These experiences are separate from their cooperative 

education experiences. 

Fourth, “reach ahead” experiences are required to help students make informed choices 

about careers.  These experiences can include interviewing an employee in the field; visiting an 

approved apprenticeship delivery agent; attending a number of college or university classes in 

the student’s area of interest, or others. 

Fifth, the development of essential skills and work habits are a component of the SHSM 

program.  These skills and habits aim to prepare students for lifelong success, and are gained 

during each student’s co-op placement.   

The SHSM program began in 2006-2007 with 600 students in 27 programs in 44 schools.  

In 2010-2011 there were over 28,000 students in 1,050 programs in 540 schools and the program 

has grown further since then (A. Cartile, Personal Communication, February 9, 2011).  While the 

programs are highly popular, there is not yet much systematic knowledge about their impacts, 

although the Ministry of Education has a considerable amount of data and anecdotal reporting on 

the programs.   

Methods 

This analysis examined the cohort of Ontario students who entered their first year of 

secondary school (grade 9) in 2007-2008, and were enrolled in secondary school in 2008-2009 

and 2009-2010.  The cohort was split into five subgroups: 

 DC ANY G11-12: Students who enrolled in dual credits in grade 11 and/or grade 12 

 SHSM G11: Students who enrolled in the Specialist High Skills Major in grade 11 only 
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 SHSM G11-12: Students who enrolled in the Specialist High Skills Major in both grade 

11 and 12 

 SHSM G12: Students who enrolled in the Specialist High Skills Major in grade 12 only 

 None: Students who did not participate in either a SHSM or DC program at any time 

The total number of students in this cohort was 149,896 which broke down into the 

subgroups as follows:   

Group Number of Students 

DC ANY G11-12 3,018 

SHSM G11 1,222 

SHSM G11-12 7,093 

SHSM G12 3,360 

None 135,203 

Total 149,896 

 

 It should be noted that although there were over 28,000 students enrolled in these 

programs in the years in question, the nature of the cohort methodology used in this study 

restricted the number of participants that were examined.  For example, in order for a student to 

be included, they must have entered their first year of high school in 2007-2008.  Thus students 

who were enrolled in these programs but entered school for the first time before or after this date 

were not included in the study.  These restrictions still provided a large sample but allowed much 

more careful comparisons across groups and years. 

The first phase of the study involved understanding the profile of students enrolling in 

SHSM and DC programs compared to that of the general population.  This involved calculating 
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descriptive statistics looking at gender, second language status, and special education status.  

Ideally we would have wanted a measure of socio-economic status, but the Ontario student 

information system does not have such an indicator, nor does it record student ethnicity. 

The second phase of the study looked at how students performed in grade 10, prior to 

entering the programs, and if their academic performance (i.e. grade point averages, credits 

earned) increased or decreased once they entered these programs, when compared with other 

students.  The effect of program participation on graduation from high school was also assessed.  

The basic research design involves comparing outcomes for students enrolled in these programs 

(which take place in grades 11 and 12) with the entire population of students in those years, 

taking into account systematic differences between those enrolled and the population as a whole.  

To make these comparisons, first, descriptive statistics of the achievement variables (i.e. 

average mark and total credit accumulation) were calculated by group membership for both 

2008-2009 (i.e. grade 10) and 2010-2011 (i.e. grade 12).  One-way analysis of variance 

(ANOVA) was then used to determine whether significant differences in average marks and 

credit accumulation from 2008-2009 to 2010-2011 existed between the general student 

population and the groups of students that participated in SHSM and DC programs. 

To further explore the strength of the impact of participating in SHSM and DC programs 

on students’ achievement, a subset of students not in these programs but comparable in prior 

achievement to participating students was created using 2008-2009 average marks and credit 

accumulation.  For a more detailed description of how the comparable group was selected, see 

Note 1.  The mean differences of 2010-2011 average marks, credit accumulation, and high 

school graduation status between groups of participating and non-participating students were 
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then compared.  A measure of effect size for group participation was also calculated using 

Cohen’s d. 

Next, stepwise multiple linear regression analysis was performed to analyze the 

relationship between the two student achievement indicators (2010-2011 average mark and credit 

accumulation) and participation in SHSM and DC programs.   For the first regression model the 

dependent variable was 2010-2011 (grade 12) average mark; the control variables were 2008-

2009 (grade 10) average mark, gender (male, female), special education status (none, gifted, 

other special education), second language program status (yes, no), level of grade 10 language 

course (academic, applied, locally developed, other
3
); and the main independent variable was 

group membership (DC ANY G11-12, SHSM G11-12, SHSM G11, SHSM G12).  For the 

second regression model the dependent variable was 2010-2011 (grade 12) credit accumulation; 

the control variables were 2008-2009 (grade 10) total credit accumulation, gender (male, 

female), special education status (none, gifted, special education), second language program 

status (yes, no), grade 10 language course stream (academic, applied, locally developed, other); 

and the main independent variable was group membership (DC ANY G11-12, SHSM G11-12, 

SHSM G11, SHSM G12).   

Finally, binary logistic regression was performed to assess the effect of program 

participation on graduation from high school.  The dependent variable was high school 

graduation status (graduated, not graduated); the control variables were the control variables 

were 2008-2009 (grade 10) total credit accumulation, 2008-2009 (grade 10) average mark, 

gender (male, female), special education status (none, gifted, special education), second language 

                                                           
3
 In Ontario, high school courses are classified by focus (grades 9 and 10 – academic, applied, or locally developed) 

or post-secondary destination (grades 11 and 12 – university, college, mixed).  These are roughly equivalent to 
streams or tracks, though students often take courses of different levels at the same time.  
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program status (yes, no), grade 10 language course stream (academic, applied, locally developed, 

other); and the main independent variable was group membership (DC ANY G11-12, SHSM 

G11-12, SHSM G11, SHSM G12).   

The main limitation of this approach is the inability to control for unobserved factors that 

may be correlated with participation in the programs and the two student achievement indicators, 

as well as graduation status. 

Our design also generated several complications.  By using a single cohort we were able 

to control for students who may have entered the program later or left the program after one year.  

While this is helpful in some ways in creating a purer comparison, the reality is that students do 

move through schools in myriad ways, so this decision also excludes some students and limits 

some aspects of the analysis. 

Another methodological challenge is the change in course levels between years.  Students 

may shift from academic to applied or college courses, in English/French, in grade 11 or grade 

12.  In theory they could also shift ‘upwards’ but very few do so.  In our study, more students in 

the program groups made this shift than in the overall population.  This is a challenge because 

average marks are higher in the academic courses than in the college or applied courses 

(confirming our earlier comment that these pathways, although nominally about giving students 

equal opportunity, do not seem to achieve that in practice).  So the advantage in marks we find 

for students in the SHSM may actually be larger taking this shift into account.  On the other 

hand, students who shift from academic to college or applied courses might be expected to find 

these courses easier and so get higher marks.  In fact we do not have enough data on these 

patterns to make any judgments, but they do complicate the interpretation of our findings. 
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Results 

Gender 

There are a significantly higher proportion of males enrolled in SHSM programs 

compared to the general student population.  However in DC programs, there were a higher 

proportion of females.  The breakdown by subgroup is as follows: 

Table 1 

Students by Gender 

Group Female % Male % 

DC ANY G11-12 53 47 

SHSM G11 43 57 

SHSM G11-12 41 59 

SHSM G12 42 58 

None 49 51 

 

Special Education Status 

There are a higher proportion of students with a special education classification 

(excluding gifted) among those enrolled in SHSM and DC programs compared to the general 

student population.  The difference is especially large for those students in DC programs and 

those who enrolled in SHSM in grade 12 only.  Table 2 shows a breakdown by subgroup: 

Table 2 

Students by Special Education Status 
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Group Exceptional % Gifted % None % 

DC ANY G11-12 25 0 75 

SHSM G11 19 1 80 

SHSM G11-12 19 1 80 

SHSM G12 23 1 77 

None 16 2 82 

 

Course Profiles 

Based on data from language (English/French) courses, students entering a SHSM and 

DC program took applied level courses in the year before entrance in significantly higher 

proportions than the general student population.  As the table below shows, two years after 

entering the program, students enrolled in SHSM and DC programs continued to take applied 

(i.e. college) level courses in even higher proportions compared to the general student 

population.  However the patterns of course taking varied by program choice also, offering many 

complex combinations.  For example, among the students taking dual credits, there was a 

considerable shift – much larger than the cohort as a whole – from academic courses in grade 10 

to college courses in grade 12, whereas the shift, though noticeable, was much less pronounced 

among students in the SHSM in both years.   

Table 3 

2008-2009 (Grade 10) Student Course Profiles 

Group Gr 10 Academic 

% 

Gr 12 

University% 

Gr 10 Applied 

% 

Gr 12 College 

DC ANY G11-

12 

46 21 48 71 
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SHSM G11 56 47 36 45 

SHSM G11-12 61 46 32 48 

SHSM G12 57 39 35 53 

None 71 61 23 33 

  

Credit Accumulation 

Students entering a SHSM or DC program have, slightly more credits accumulated in the 

year before entrance, compared with the general student population.  The differences range from 

0.3% (+0.05) to 4.0% (+0.6) more credits.  There is also significantly less variability of credits 

accumulated in the SHSM and DC groups suggesting that these programs are enrolling neither 

the most ambitious nor the most struggling students.  After two years, we find that students in 

SHSM and DC programs have increased this advantage and have accumulated anywhere from 

1.4% (+0.4) to 4.1% (+1.2) more credits than the general student population.  All four SHSM 

and DC groups continue to have less variability in their average marks compared to the general 

student population. 

Table 4 

Student Credit Accumulation 

 Grade 10: 2008-2009 Grade 12: 2010-2011 

Group Mean SD Mean SD 

DC ANY G11-12 15.14 1.92 29.82 3.35 

SHSM G11 15.38 1.93 29.64 3.30 

SHSM G11-12 15.69 1.41 30.43 3.02 

SHSM G12 15.28 1.90 29.84 3.42 
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None 15.09 2.80 29.24 4.90 

 

Course Marks 

With the exception of the SHSM G11-12 group, students entering a SHSM or DC 

program had lower average marks than the general student population.  Average marks of 

students in these groups ranged from 6.1% (-4.36) to 1.8% (-1.25) lower.  By contrast, the SHSM 

G11-12 group had average marks that were 1.6% (+1.12) higher than the general student 

population.  There was also significantly less variability in the marks of the SHSM and DC 

groups.  After two years, we find that students in SHSM and DC programs who previously had 

lower average marks have narrowed that gap, and now have average marks that are anywhere 

from 3.5% (-2.5) to 0.6% (-0.46) lower than the general student population.  The advantage that 

the SHSM G11-12 group enjoyed also decreased as they now have average marks that are only 

1% (+0.7) higher than the general student population.  These comparisons are complicated 

because on average, marks are higher in academic/university courses.  More students in the 

SHSM group shifted from academic to applied or college courses, but the potential effect of this 

shift on their marks is difficult to determine.  After two years, all four SHSM and DC groups 

continue to have less variability in their average marks. 

Table 5 

Student Average Mark 

 Grade 10: 2008-2009 Grade 12: 2010-2011 

Group Mean SD Mean SD 

DC ANY G11-12 66.86 10.32 69.30 12.39 

SHSM G11 69.97 12.16 71.34 13.28 
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SHSM G11-12 72.34 9.96 72.50 12.51 

SHSM G12 69.78 11.12 71.28 12.83 

None 71.22 13.79 71.80 14.71 

 

One-way ANOVA 

Further analysis of the changes between 2008-2009 and 2010-2011 using one-way 

ANOVA revealed that, with the exception of students who participated in SHSM only in grade 

11 (SHSM G11), the differences in mean change in average marks between the groups of 

students who participated in SHSM and DC programs and the general student population were 

significant.  This showed that with the exception of the SHSM G11 group, students who 

participated in the SHSM and DC programs on average improved their average marks much 

more than students who did not participate in any of these programs.  Students who took DC 

courses saw the biggest increases in their average marks, which were found to be significantly 

larger than any other group.  Significant differences were also found between the SHSM G12 

and SHSM G11-12 groups.  Significant differences were not found between the SHSM G11 and 

SHSM G11-12 groups.    

Table 6 

Pairwise Comparison of Mean Change in Average Mark from 2008-2009 to 2010-2011 

SHSM/DC 

Flag 

SHSM/DC 

Flag 

Difference p-Value 95% Confidence Interval 

Lower Upper 

DC ANY G11-12 None 2.82 <0.0001 2.28 3.37 

DC ANY G11-12 SHSM G11 2.94 <0.0001 1.86 4.02 
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DC ANY G11-12 SHSM G11-12 2.27 <0.0001 1.64 2.91 

DC ANY G11-12 SHSM G12 0.90 0.0079 0.16 1.63 

None SHSM G11 0.12 0.9971 -0.82 1.06 

None SHSM G11-12 -0.55 0.0002 -0.91 -0.19 

None SHSM G12 -1.92 <0.0001 -2.44 -1.42 

SHSM G11 SHSM G11-12 -0.67 0.3597 -1.67 0.33 

SHSM G11 SHSM G12 -2.05 <0.0001 -3.11 -0.98 

SHSM G11-12 SHSM G12 -1.38 <0.0001 -2.00 -0.77 

 

Similar results were found for changes in credit accumulation from 2008-2009 to 2010-

2011.  With the exception of the SHSM G11 group, students who participated in SHSM and DC 

programs had significantly higher rates of credit accumulation compared to the general student 

population.  The SHSM G11-12 group had significantly higher rates of credit accumulation than 

the SHSM G12 group.  Significant differences were not found between the DC ANY G11-12 

group and the SHSM G11-12 and SHSM G12 groups. 

Table 7 

Pairwise Comparison of Mean Change in Credit Accumulation from 2008-2009 to 2010-2011 

SHSM/DC 

Flag 

SHSM/DC 

Flag 

Difference p-Value 95% Confidence Interval 

Lower Upper 

DC ANY G11-12 None 0.68 <.0001 0.53 0.82 

DC ANY G11-12 SHSM G11 0.61 <.0001 0.32 0.89 

DC ANY G11-12 SHSM G11-12 -0.06 0.8518 -0.23 0.11 

DC ANY G11-12 SHSM G12 0.12 0.4478 -0.07 0.31 
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None SHSM G11 -0.07 0.9392 -0.32 0.18 

None SHSM G11-12 -0.74 <.0001 -0.83 -0.65 

None SHSM G12 -0.56 <.0001 -0.69 -0.42 

SHSM G11 SHSM G11-12 -0.67 <.0001 -0.93 -0.41 

SHSM G11 SHSM G12 -0.49 <.0001 -0.77 -0.21 

SHSM G11-12 SHSM G12 0.18 0.0183 0.02 0.34 

 

Matched Groups Analysis 

To further explore the strength of the impact of participating in SHSM and/or DC on 

student achievement, a subset of students was constructed that were comparable to the students 

who participated in SHSM and DC programs in terms of academic achievement prior to 

participation.  Using the 2008-2009 average marks and credit accumulation of the participating 

students, a subset of comparable non-participating students was selected.  For a more detailed 

description of how the comparable group was selected, see Note 1.  The mean differences of 

2010-2011 average marks and credit accumulation among matched groups of participating and 

non-participating students were then compared.   

The results indicate that students participating in SHSM programs and DC courses did 

better on both average mark and credit accumulation compared to their matched but not 

participating peers in 2010-2011. However, when we look at graduation status, we find that only 

the students in dual credit programs had a higher proportion of students graduate.  Students in 

SHSM programs all had lower proportions of students graduate compared to their comparable 

groups.  This finding is puzzling given that they had higher average marks and credits 

accumulated. 
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Table 8 

2010-2011 Achievement Variables by SHSM/DC Group Membership and Comparable Groups 

 Participating Students Comparable Students 

Achievement 

Indicators 

Group Mean SD Mean SD 

Average Mark 

DC ANY G11-12 69.30 12.39 66.86 14.35 

SHSM G11 71.34 13.28 70.16 14.58 

SHSM G11-12 72.50 12.51 71.95 12.91 

SHSM G12 71.28 12.83 69.92 14.01 

Credit 

Accumulation 

DC ANY G11-12 29.82 3.35 28.83 3.99 

SHSM G11 29.64 3.30 29.30 3.90 

SHSM G11-12 30.43 3.02 29.93 3.10 

SHSM G12 29.84 3.42 29.26 3.80 

Graduation 

Status 

DC ANY G11-12 78.8% 0.41 71.0% 0.45 

SHSM G11 67.4% 0.47 78.2% 0.41 

SHSM G11-12 79.2% 0.41 82.5% 0.38 

SHSM G12 71.3% 0.45 75.8% 0.43 

 

Table 9 shows the differences in 2010-2011 average marks, credit accumulation, and 

graduation status between each SHSM and DC group and their comparable group, along with a 

measure of effect size. The results indicate that students participating in SHSM and DC 

programs had higher achievement on average marks and credit accumulation. The differences in 

achievement between the comparable groups are most evident for students who participated in 

dual credit programs.  It thus appears that participation in SHSM and DC programs has a small, 

but positive effect on average marks and credit accumulation.  Participation in DC programs also 

had a positive effect on graduation status.  However, students in SHSM programs were less 

likely to have graduated by the end of their fourth year in comparison with comparable but non-

participating students.  In this measure, program participation in SHSM appeared to have a 

small, but negative effect.   

Table 9 
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Mean Differences in 2010-2011 Achievement Variables Between SHSM/DC Participants and 

Comparable But Not Participating Groups 

Achievement 

Indicators 

Group Mean Difference Pooled Standard 

Deviation 

Effect Size 

Average Mark 

DC ANY G11-12 2.44 13.41 0.18 

SHSM G11 1.18 14.01 0.08 

SHSM G11-12 0.55 12.71 0.04 

SHSM G12 1.36 13.43 0.10 

Credit 

Accumulation 

DC ANY G11-12 0.99 3.69 0.27 

SHSM G11 0.34 3.64 0.09 

SHSM G11-12 0.50 3.06 0.16 

SHSM G12 0.58 3.61 0.16 

Graduation 

Status 

DC ANY G11-12 7.8% 0.43 0.18 

SHSM G11 -10.8% 0.44 -0.24 

SHSM G11-12 -3.3% 0.39 -0.08 

SHSM G12 -4.5% 0.44 -0.10 

 

Multiple Linear Regression Analysis 

Stepwise regression analysis was performed to analyze the relationship between the two 

student achievement indicators (2010-2011 average mark and credit accumulation) and 

participation in SHSM and DC programs.   For the first regression model the dependent variable 

was 2010-2011 (grade 12) average mark; the control variables were 2008-2009 (grade 10) 

average mark, gender (male, female), special education status (none, gifted, special education), 

second language program status (yes, no), grade 10 language course stream (academic, applied, 

locally developed, other); and the main independent variable was group membership (DC ANY 

G11-12, SHSM G11-12, SHSM G11, SHSM G12).  For the second regression model the 

dependent variable was 2010-2011 (grade 12) credit accumulation; the control variables were 

2008-2009 (grade 10) total credit accumulation, gender (male, female), special education status 

(none, gifted, special education), second language program status (yes, no), grade 10 language 
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course stream (academic, applied, locally developed, other); and the main independent variable 

was group membership (DC ANY G11-12, SHSM G11-12, SHSM G11, SHSM G12).   

The regression model for credit accumulation appears to be good for predicting that 

student achievement outcome (R
2
=0.81), while the model for average mark has less, but still 

significant predictive power (R
2
=0.49).  In the average mark model, second language program, 

grade 10 applied language course stream, and SHSM G11 group membership were found not to 

be significantly correlated to the dependent variable, when the others are held constant.  In the 

credit accumulation model, only SHSM G11 group membership was found not to be 

significantly correlated with the dependent variable, when the others are held constant. 

Table 10 

Regression Results for 2010-2011 Average Mark with All Predictor Variables 

Independent 

Variable 

Coefficient Standard 

Error 

Standardized 

Coefficient 

t p-Value 

CONSTANT 16.4037 0.2331 0.0000 70.38 <.0001 

Average Mark 

2008-2009 
0.7549 0.0025 0.6486 299.15 <.0001 

Gender -1.5629 0.0563 -0.0539 -27.76 <.0001 

Exceptional 0.2789 0.0911 0.0068 3.06 0.0022 

Gifted 2.3866 0.1963 0.0234 12.16 <.0001 

Second Language 0.0527 0.2767 0.0004 0.19 0.8490 

Course Stream: 

Academic 
2.2303 0.1649 0.0696 13.53 <.0001 

Course Stream: 

Applied 
-0.0113 0.1649 -0.0003 -0.07 0.9452 

Course Stream: -2.0138 0.2188 -0.0256 -9.21 <.0001 
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Locally Developed 

Course Stream: 

Other 
0.5425 0.1854 0.0056 2.93 0.0034 

DC ANY G11-12 2.1280 0.1930 0.0211 11.03 <.0001 

SHSM G11-12 1.0173 0.1267 0.0153 8.03 <.0001 

SHSM G11 0.0886 0.3337 0.0005 0.27 0.7906 

SHSM G12 1.8670 0.1812 0.0196 10.30 <.0001 

 

Table 11 

Regression Results for 2010-2011 Credit Accumulation with All Predictor Variables 

Independent 

Variable 

Coefficient Standard 

Error 

Standardized 

Coefficient 

t p-Value 

CONSTANT 3.8081 0.0448 0.0000 85.10 <.0001 

Credit 

Accumulation 

2008-2009 

1.6160 0.0028 0.8421 569.37 <.0001 

Gender -0.1143 0.0122 -0.0122 -9.40 <.0001 

Exceptional -0.1152 0.0196 -0.0089 -5.86 <.0001 

Gifted 0.1642 0.0426 0.0050 3.85 0.0001 

Second Language 1.0524 0.0603 0.0228 17.46 <.0001 

Course Stream: 

Academic 
0.9751 0.0359 0.0948 27.16 <.0001 

Course Stream: 

Applied 
0.4439 0.0350 0.0401 12.69 <.0001 

Course Stream: 

Locally Developed 
0.6196 0.0457 0.0245 13.55 <.0001 

Course Stream: 0.7376 0.0405 0.0235 18.20 <.0001 
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Other 

DC ANY G11-12 0.9218 0.0422 0.0282 21.87 <.0001 

SHSM G11-12 0.5539 0.0277 0.0257 20.00 <.0001 

SHSM G11 -0.0588 0.0729 -0.0010 -0.81 0.4199 

SHSM G12 0.6558 0.0396 0.0213 16.56 <.0001 

 

When the non-significant variables are removed, it appears that with the exception of the 

students that participated in SHSM programs only in grade 11, participation in SHSM and DC 

programs has a significant impact on student achievement, even when previous achievement and 

demographic characteristics are held constant.  Participation in dual credit programs resulted in 

an increase of 2.12 points on average marks and an increase of 0.92 credits accumulated; 

participation in SHSM programs in both grades 11 and 12 resulted in an increase of 1.01 points 

in average marks and 0.55 credits accumulated; while participating in SHSM programs only in 

grade 12 resulted in an increase of 1.87 points on average marks and an increase of 0.65 credits 

accumulated, when controlling for the other variables. 

Table 12 

Regression Results for 2010-2011 Average Mark with Insignificant Predictor Variables Removed 

Independent 

Variable 

Coefficient Standard 

Error 

Standardized 

Coefficient 

t p-Value 

CONSTANT 16.3954 0.1806 0.0000 90.78 <.0001 

Average Mark 

2008-2009 
0.7550 0.0025 0.6486 299.18 <.0001 

Gender -1.5628 0.0563 -0.0539 -27.77 <.0001 
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Exceptional 0.2777 0.0909 0.0068 3.05 0.0023 

Gifted 2.3861 0.1963 0.0234 12.16 <.0001 

Course Stream: 

Academic 
2.2389 0.0749 0.0699 29.88 <.0001 

Course Stream: 

Locally Developed 
-2.0045 0.1641 -0.0255 -12.22 <.0001 

Course Stream: 

Other 
0.5437 0.1849 0.0056 2.94 0.0033 

DC ANY G11-12 2.1262 0.1929 0.0211 11.02 <.0001 

SHSM G11-12 1.0160 0.1266 0.0153 8.02 <.0001 

SHSM G12 1.8659 0.1812 0.0196 10.30 <.0001 

 

Table 13 

Regression Results for 2010-2011 Credit Accumulation with Insignificant Predictor Variables 

Removed 

Independent 

Variable 

Coefficient Standard 

Error 

Standardized 

Coefficient 

t p-Value 

CONSTANT 3.8081 0.0448 0.0000 85.1 <.0001 

Credit 

Accumulation 

2008-2009 

1.6159 0.0028 0.8420 569.42 <.0001 

Gender -0.1143 0.0122 -0.0122 -9.4 <.0001 

Exceptional -0.1151 0.0196 -0.0089 -5.86 <.0001 

Gifted 0.1644 0.0426 0.0050 3.86 0.0001 

Second Language 1.0524 0.0603 0.0228 17.46 <.0001 

Course Stream: 

Academic 
0.9753 0.0359 0.0949 27.17 <.0001 
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Course Stream: 

Applied 
0.4437 0.0350 0.0401 12.68 <.0001 

Course Stream: 

Locally Developed 
0.6196 0.0457 0.0245 13.55 <.0001 

Course Stream: 

Other 
0.7376 0.0405 0.0235 18.2 <.0001 

DC ANY G11-12 0.9223 0.0421 0.0282 21.88 <.0001 

SHSM G11-12 0.5544 0.0277 0.0258 20.03 <.0001 

SHSM G12 0.6563 0.0396 0.0213 16.58 <.0001 

 

Binary Logistic Regression 

For this regression model, exceptional, second language program, grade 10 applied 

language course stream, and SHSM G11-12 group membership were found not to be 

significantly correlated to the dependent variable (graduation status), when the other variables 

are held constant.   

Table 14 

Logistic Regression Results of 2010-2011 Graduation Status with All Predictor Variables  

Independent 

Variable 

Coefficient Standard 

Error 

Wald Chi-

Square 

p-Value Odds 

Ratio 

CONSTANT -11.8590 0.1112 11380.1864 <.0001 0.000 

Credit 

Accumulation 

2008-2009 

0.8428 0.0067 15762.8354 <.0001 2.323 

Gender -0.3886 0.0159 599.5908 <.0001 0.678 

Exceptional -0.0150 0.0230 0.4241 0.5149 0.985 
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Gifted 0.3003 0.0719 17.4330 <.0001 1.350 

Second 

Language 
-0.0131 0.0780 0.0282 0.8667 0.987 

Course Stream: 

Academic 
0.7218 0.0478 228.5043 <.0001 2.058 

Course Stream: 

Applied 
-0.0517 0.0479 1.1644 0.2806 0.950 

Course Stream: 

Locally 

Developed 

-0.3372 0.0595 32.1616 <.0001 0.714 

Course Stream: 

Other 
0.4431 0.0704 39.6583 <.0001 1.558 

DC ANY G11-

12 
0.5813 0.0559 108.2217 <.0001 1.788 

SHSM G11-12 -0.0193 0.0344 0.3152 0.5745 0.981 

SHSM G11 -0.5328 0.0725 54.0589 <.0001 0.587 

SHSM G12 -0.1881 0.0466 16.3169 <.0001 0.829 

 

When the non-significant variables are removed, we find that participation in dual credit 

programs increases the likelihood of graduation.  However, participation in SHSM programs in 

both years is associated, when other factors are controlled, with a slightly lower likelihood of 

graduation, and an even lower likelihood if participating only in grade 12 or, even more, only in 

grade 11.   

Table 15 

Logistic Regression Results of 2010-2011 Graduation Status with Insignificant Predictor 

Variables Removed 
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Independent 

Variable 

Coefficient Standard 

Error 

Wald Chi-

Square 

p-Value Odds 

Ratio 

CONSTANT -11.9092 0.1024 13536.8774 <.0001 0.000 

Credit 

Accumulation 

2008-2009 

0.8425 0.0067 15815.5395 <.0001 2.322 

Gender -0.3898 0.0158 605.8700 <.0001 0.677 

Gifted 0.3024 0.0719 17.6994 <.0001 1.353 

Course Stream: 

Academic 
0.7744 0.0169 2108.2837 <.0001 2.169 

Course Stream: 

Locally 

Developed 

-0.2990 0.0374 64.0085 <.0001 0.742 

Course Stream: 

Other 
0.4519 0.0700 41.6510 <.0001 1.571 

DC ANY G11-

12 
0.5808 0.0558 108.2586 <.0001 1.787 

SHSM G11 -0.5319 0.0724 53.9448 <.0001 0.587 

SHSM G12 -0.1878 0.0465 16.3139 <.0001 0.829 

 

Analysis of the SHSM G11 Group 

On several measures students who enrolled in the SHSM program only in grade 11 

(SHSM G11) performed much worse than the other students who enrolled in SHSM and DC 

programs.  Further analysis was conducted into this group which revealed that much of this gap 

could be accounted for by the fact that many of the students in the SHSM G11 group were no 

longer registered in Ontario schools during their fourth (grade 12) year.  Among those students 

who were still registered in Ontario schools during their fourth year, as shown in Table 16, the 
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proportion of students who graduated from the SHSM G11 group is actually higher than those in 

the other SHSM and DC groups, as well as that of the general student population. 

Table 16 

Graduation Status of SHSM G11 Students When Separated 

Achievement Indicator Group Mean 

Graduation Status 

DC ANY G11-12 78.8% 

SHSM G11-12 79.2% 

SHSM G12 71.3% 

SHSM G11 – Registered 79.3% 

None 75.2% 

SHSM G11 – Exit  21.8% 

 

Discussion 

These results show a modest positive effect of participation in these programs on student 

outcomes, particularly marks and credit accumulation.  Over two years of participation, students 

enrolled in dual credits or the SHSM showed improvements both in marks earned and in credits 

attained in comparison to the overall cohort of students in the same year, and in comparison to a 

group of students matched in terms of grade 10 performance.   

The single uncertain element in these results is the slightly lower likelihood of graduation 

of students in the SHSM program.  We do not have an explanation for this, though one 

hypothesis is that these students need more time in order to meet all the requirements of the 

SHSM program.  However this is an issue that requires further investigation. 
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These effects could reasonably be regarded as a ‘floor’ for the programs because we also 

know that implementation of these programs was quite variable across the province.  A parallel 

study by Segedin (2012) looked at implementation of the SHSM program in 8 high schools, 

based primarily on document analysis and interviews with staff in these schools.  Consistent with 

a great deal of research on program implementation (e.g. Fullan, 1991; Honig, 2006), Segedin 

found very large variations in the way the program was implemented in various schools in every 

regard, from recruitment of students to numbers of participants to thoroughness of program 

planning and follow-up.  Indeed, she considered that most of the schools were not implementing 

the program in a deep way fully consistent with its intentions.  Although implementation 

differences among schools will wash out in the provincial data, it is likely that the effects of the 

program found here are the lower bound of what might be possible were there more effective and 

consistent implementation.   

It should also be remembered that the SHSM is only one part of the overall Ontario high 

school improvement strategy.  As noted earlier, that strategy has many components and has 

resulted in a very significant increase in overall high school graduation rates.  There are 

inevitably spillovers between some other aspects of the reform program, such as better 

monitoring of student progress overall, and the outcomes of each component part such as the 

SHSM.  Accordingly, one cannot be confident that implementation of these programs without 

any other supports would produce similar results.   

The most important element of this program, in our view, is that it provides a positive 

way to approach the longstanding issue of how to succeed with students who do not find 

meaning in a standard high school academic program.  Dual credits have been primarily focused 

on students who were not doing particularly well in their high school programs.  Yet these 



33 
 

students not only are successful in taking college courses, they also improve their high school 

performance.  A study of DC students in one Ontario college (Whittaker, 2011) found that they 

not only had better grades in their college courses than they had in previous high school courses, 

but they also outperformed ‘regular’ college students in the same courses. 

The SHSM model provides a positive option for students who are not usually motivated 

in high school by focusing on a specific career field, by connecting that field to real employment 

opportunities and real employers in the local community, by ensuring a pathway into post-

secondary education, and by ensuring that the program does not lead to lower expectations for 

participating students.  In our view, finding a significant (both statistically and practically) 

advantage for participation in the program across hundreds of schools and thousands of students 

is definitely noteworthy.    

A further conclusion from our work is that Ontario has a very rich database on student 

program in high schools, the potential of which has hardly been touched in terms of analyzing 

patterns of success and failure.  Many questions emerge from our analysis around patterns of 

course taking, marks in different subject areas, and so on.  Faubert’s (2013) study of failures in 

Ontario high schools and the very substantial amount of money spent on students who need to 

repeat courses is a further example of the potential value of analysis from ONSIS.  We would 

urge the Ministry of Education to make these data more widely and openly available to 

researchers so that further analysis could be done. 
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Note 1 – Matched Group Analysis 

 

Constructing the Comparable Group 

 

The comparable group was constructed by selecting an individual student from the cohort 

of students in their third year of secondary school in 2009-10 who did not participate in an 

SHSM program or DC course and who had similar academic achievement for each student who 

did participate in SHSM and/or DC.  The comparable groups must be comprised of a total of 

14,693 students to create a one-to-one match with the groups of participating students.  To assess 

similarity in academic achievement, three criteria were used: 

 Weighted average marks from 2008-2009 (Grade 10) 

 Credit accumulation from 2008-2009 (Grade 10) 

 The number of courses attempted for credit 

 The number of courses attempted for credit was treated as additional criteria for selecting 

comparable students, since students of similar learning abilities may get different weighted 

average marks when they take different numbers of courses. 

 


