
Reform’s Impact on Science Curriculum 
 
1.                      The Good Old Days Are A Myth 
 
  
Before discussing the Reform’s impact on science programs, let’s point 
out that although some of us pretend otherwise, there were no good old 
days of a perfect science curriculum. The Americans moved in the right 
direction when they created the IPS, Chem Study, PSSC Physics and 
BSCS Biology courses. The original textbooks were commendable, in 
fact great cooperative efforts between high school and university teachers. 
Equally well-designed were the accompanying films and labs. I found the 
latter even more important than the books themselves. It is the stuff that 
you can touch, smell and see from different angles that brings a discipline 
to life.  But in many schools there was a big disparity in rigor between 
the science courses of junior high school and the challenging subjects of 
senior grades. Students who had previously excelled had to make serious 
adjustments to survive, and teachers found themselves sacrificing labs in 
order to spend more time preparing for theory-intensive exams. These 
became exclusively multiple-choice, eventually predictable, too important 
in the minds of teachers and students alike, and they insulted the spirit of 
science. Meanwhile, students who were deemed too weak to get into such 
programs were subjected to courses that prepared them poorly for further 
study and which ignored science’s connection to everyday issues. 
 
Then in Quebec, the early 1990’s brought us Physical Science 416/430 
and new courses in Chemistry and Physics with the 534 label. The 
former were designed to raise standards for grade 10 students who were 
not previously obliged to take or pass science. Interestingly, some of the 
elite schools in Quebec offered Physical Science 430 in Grade 9 (I did 
that successfully with three sections in Hawaii), Chem 534 in grade 10 
and then locally developed courses in grade 11 to compensate for the 
shortcomings. Problems arose because physics teachers were suddenly 



doing the chemistry portion of the physical science course and chemistry 
teachers were covering electricity. It takes an average of 10 000 hours to 
master a trade, and the teaching of a specific science is no exception. 
Some administrators lulled themselves into believing that a person with a 
science background should be able to cover the basics of any field 
without any problems. But the truth is that people will follow the path of 
least resistance and eventually create a short circuit. Specifically, most 
non-specialists avoided the enrichment topics of 430, and too many 
students came to Chemistry 534 without a clue about why elements and 
compounds behave the way they do, even though they spent 2/3 of the 
year covering basic chemistry. Conversely, I remember doing a rather 
mediocre job with electricity in my first few years. The core course, 416, 
was disjointed conceptually and not designed with the bulk of students in 
mind. 
 
Because the ministry and schools never found an effective way of 
administering laboratory exams, there was a jaw-dropping difference in 
standards between various schools and within the same school. The 
percentage assigned to the lab portion of the grade 10 course dropped 
from 25 to 15%. What was supposed to be an inquiry-based approach 
soon degenerated into a “get them ready for the exam” obsession, and 
once again, over-predictable provincial and board set exams became the 
rule of thumb. Important topics like environmental chemistry were 
reduced to a single question on the 416 exam and to zero questions in 
430, and the time spent on these issues in class was for the most part 
proportional. 
  
 
2.     The Reform Courses: The Admirable Part  
 
  
        In terms of content and approach, the new science courses are 
relevant—there’s no doubt. As an example, students just don’t learn 



about the charges of polyatomic ions; they are reminded that phosphates 
and nitrates end up as parts of DNA and proteins when found in the 
right concentration but contribute to eutrophication when they runoff into 
water systems. The courses have either been directly or indirectly 
inspired by James Lovelock’s concept of Gaia in which he sees no 
boundaries between the planet’s life and its physical environment: it is a 
single interwoven and self-regulating system. 
 
        The emphasis on competencies steers us away from exclusively 
focusing on number-crunching and definitions. Science is for the most 
part about forming hypothesis, designing experiments and evaluating and 
interpreting results. There is also a means of communication in the form 
of graphs, significant figures and appropriate units. Many of these skills 
were neither developed nor evaluated in the courses we just left in the 
dust. 
 
  
3.     The Reform Courses: Reform Needed 
 
 
        I have nothing against shop courses. In fact I believe they should be 
revived but as separate courses taught by specialists. The Reform, 
however, tries to integrate them into science courses. With this attempt, 
more mockery is being made of the 10 000  hour rule.  
In designing the courses, the bureaucracy has not listened to the advice of 
experienced teachers. The number of concepts listed in the core science 
courses is impossible to cover. Left as such, it will lead to a superficial 
survey of humanity’s greatest intellectual achievement, and it will not 
inspire students to become lifelong learners of science. 
 
    
        The counterargument is that the approach is supposed to be 
competency-based and that nothing is supposed to be memorized. 



Without any memory-aids during exams, as a student I rarely sat down 
to memorize anything, and I was consistently an above-average student in 
math and science. A combination of listening, reading, thinking and 
writing, in class and at home is what allowed the vocabulary and 
concepts to sink in. In contrast, with the Reform, all the content is 
supposed to be in the texts of the LES (learning and evaluation 
situations). The ministry has redefined the brain as a central processing 
unit. The assumption is that there is no longer a need for an internal 
hard drive---the LES come with an external hard drive. Where is the 
evidence that this will work?  I am not questioning the great benefits of 
“contextualization”, as they put it, but whether it is necessary and 
productive to take the approach to an extreme. 
 
  
4.     Out With the Old Medicine, In With the New---But Where are 
the Clinical Trials? 
  
 
I have heard Ministry of Education employees reiterate that the Reform’s 
methodology is backed up by a great deal of research. There are schools 
that supposedly piloted the approach successfully. If this is all true, how 
is it consistent with the paucity of materials available for the senior 
subjects? When a physician is made aware of a new drug, (s)he has 
access to the results of the clinical trials and to the contraindications of 
the drug. Any pedagogical approach is in some ways like a new 
medicine. It is a rarely perfect tool with associated risks. Teachers need 
to know what could go wrong. They have to be given the right to use 
alternatives in conjunction with LES’s. 
 
There is always resistance to change. It makes people insecure and 
demands more work from them. But with such a lack of transparency on 
the part of Reform’s architects, it is no wonder that there is even more 
resistance than they had anticipated.  



  
 
5.     What Happened to Principled Negotiation? 
 
  
        A few years ago, before the Reform hit the senior grades, a 
committee of administrators, CEGEP and high school teachers was 
created to make sure that students of the Reform would make an easy 
transition to college. A bright lawyer from McGill was brought in to 
lecture us about the advantages of principled negotiation, a back and 
forth democratic process where the participants attack the principles and 
not themselves. Instead of having a model completely designed from start 
to finish, it faces feedback at every stage of its development and goes back 
to the drawing board after every round of discussion. But a few months 
later, to the chagrin to the lawyer, it was obvious that the ministry had 
only gone through the motions. The top-down undemocratic process of 
an elected government’s appointees was not going to be compromised.  
 
  
 
6.     A Hidden Agenda? 
 
  
        The high dropout rate in the French sector is the reason the 
Reform came to being. At one point our school board had proposed a 
strange marking scheme where it was theoretically possible for a student 
to do virtually nothing during the year, and then if he is capable of 
passing a final exam that happens to be easy and virtually content-free, 
he passed the course. Any grades from previous terms were to become 
irrelevant on his provincial transcript. Perhaps I’m too old-fashioned, but 
that seemed reminiscent of the creative accounting that part of Wall 
Street is guilty of. They have since steered away fro that after criticism 



form school administrators, but the existing evaluation formula is still 
confusing, tedious and demands highly subjective input.  
  
Enrico Uva 
  
 
Here is a response to my criticisms fro MELS. 
 
 
From: "someone @els.gouv.qc.ca> 
To: <euva@videotron.ca> 
Sent: Sunday, March 29, 2009 11:49 PM 
Subject: Re: An Attempt at a Frank Discussion of the Reform's Good, Bad 
and Ugly Aspects 
 
Hello, 
 
I'm not sure if this was only sent to me and whether or not I am supposed 
to respond; but, I feel compelled to. 
 
With regards to #6, it is important to know that the drop out rate was not 
the only important reason for the reform (though the reform did provide 
room for good teaching strategies to help prevent students from dropping 
out - particularly with respect to differentiation).  There were as studies 
done (Pan-Canadian Study; UN) about what skills and knowledge 
students would require once they left high school and the Ministry chose 
to do a systematic overhaul of the programs which would   focus on these 
competencies that students require when they leave high school.  AS 
most of these were prior to 2000, I can't find them quickly to provide them 
to you digitally here. 
 
I agree with your first point (#1)...  which is why the new science program 
places a 40% emphasis on lab and design work.  The fact that students 
are exposed to technology seems way overdue and I would refer you to 



the Boston Museum of Science whose Director used to be a Dean at MIT  
http://www.mos.org/nctl/  for a thorough discussion of why. 
 
In terms of researchers with regards to the evaluation policy (which is 
common to all programs), I would invite you to read any of the following 
authors.  Several of whom helped to inform our new evaluation policy...  
Formative assessment:   
Rick Stiggins 
Damian Cooper 
Ken O'Connor 
Anne Davies 
...to name a few 
 
There's so much more I would like to say - for instance that no marks 
count until the end...  Teachers are asked to gather their marks (or any 
other data that a teacher collects with respect to student learning) during 
the year by competency rather than by term.  Then, teachers are asked to 
use the most reliable, relevant and recent data to generate a mark at the 
end of term or the end of the year (meaning if you have worked on 
something the whole year, like essay writing, or a scientific method, it is 
not necessary to include every piece of data in order to generate the 
student's final mark).  Furthermore, the definition of "professional 
judgment" is the ability to back up, with proof of student work, feedback 
given to a student (such as a mark).  So, if a teacher says that he is 
comfortable that he is the one grading the exams (over, I assume MELS), 
perhaps, the feeling was more to the fact that he knew what to anticipate 
on the exam and would not be left with surprises in the end.   
 
At its heart, the reform is a framework which supports best teaching 
practices and a supportive evaluation policy for student learning....  I'm not 
sure why anyone would want to distort the heart of that picture.  Yes, there 
have been difficulties in the implementation - there were perhaps too may 
changes at once; however, the changes in programs and evaluation are 
meant to help all students achieve their potential.   
 



If you have specific suggestions as to what needs to be improved, I would 
be happy to pass these on or act on them myself if possible. Certainly 
generating professional development and resources for teachers rests at 
the heart of my department's work. 
 
Sincerely, 
 
Services * la communauté anglophone 
Minist*re de l'Éducation, du Loisir et du Sport 
600 rue Fullum 9e étage 
Montréal, (Québec) H2K 4L1 
Téléphone : (514) 873-3339 ex. 5277 
Télécopieur : (514) 864-4181 
 
 


