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ABSTRACT 
Ever larger class sizes forces University to change their education in ways that allow for 
autonomous learning in blended learning environment.  Autonomous learning requires from 
the students to become more self-regulated while at the same time they need efficient 
feedback from lecturers to enact this self-regulated learning or scaffolding activities. In this 
paper we investigate whether perceptions of lecturing behaviour stimulating autonomous 
learning and autonomous, self-regulated learning behaviour results in more active 
engagement with the learning materials.  
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INTRODUCTION 
As a part of ever increasing group sizes in Mathematics Education and a desire to improve 
the quality of active learning at Delft University of Technology (TU Delft) the Project Innovation 
Mathematics Education (PRIME) has started in 2014.  
 
Large classes tend to reduce student engagement, reduce student – lecture interaction and 
formative feedback, a lack of critical thinking and much more (reference Ramachandran 
Ponnan, Marzura Abdul Malek. and Balaguru Ambalavanan. )  
To avoid the pitfalls of large classes and strengthen the students learning process a  blended 
learning cycle was chosen as the new didactic approach to the mathematics education.  
  
 
PRIME  
In 2014, PRIME (PRoject Innovation Mathematics Education) was initiated in order to 
conceive a different approach to the math courses for engineering students.  
 
The organization of PRIME 
 
The initial project team consisted of a group of six dedicated lecturers from Delft Institute of 
Applied Mathematics (DIAM), an e-learning developer, an educational advisor and a project 
leader. The project was supported by the Executive Board of the university. After two years of 
running the project, the team has expanded into a team of a senior project leader, an assistant 
project leader, 12 instructors, an e-learning developer, an educational advisor and four student 
assistants. The main goals were to improve Academic success, to improve the connection 
between mathematics and engineering and to increase student active participation in class 
and engagement with the course materials.  
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The course has a blended approach as it was felt these would best meet these requirements. 
Equally it was expected the workload of teachers would become manageable despite 
increasing student numbers and the blended learning would stimulate autonomous learning, 
competency building and time on task (Bonk et al., 2006; Szeto, 2014.)  The blended approach 
stimulates student to prepare themselves  before coming to class, to participate actively by 
joining in-class-activities and after the face-to-face session students and to practise and 
process the new knowledge. In this paper the focus will be on active engagement and 
autonomous learning.  
 
 
 
THEORETICAL FRAMEWORK  
 
Introducing blended learning makes the capacity for self-regulated learning more critical to 
student success as the student need to take more initiative to seek help and organise their 
study environment.  Equally the role of the teacher becomes more important to provide the 
relevant formative feedback, which helps student to engage in a process called assessment 
for learning. More valid learning can occur when students (a) focus on the final programme 
outcomes, (b) have time to internalise the materials offered, without necessarily testing them 
incrementally and (c) take responsibility of their own learning process.  Active involvement by 
staff and stimulation of students to be responsible and engaged may result in better learning 
results.  This involves dialogue, trust and participatory relationships on top of feedback 
provided, as a result of any form of assessment (fritz et.all, 2000). The argument is that 
modern higher(engineering) education, should move beyond the system of marking and 
grading to dialogic process which assure standards of learning by the sharing of tacit and 
theoretical knowledge through active involvement in understanding the learning process and 
its outcome standards in the discipline or professional field. 
  
Pat el et al argues that assessment for learning builds on the alignment of instruction in support 
of learning i.e. in support of students managing their own learning process (scaffolding) and 
monitoring of student’s progress.  Framed differently stimulating student to demonstrate self-
regulated learning initiatives to actively engage with the materials offered in the blended 
learning environment. 
 
The monitoring and scaffolding questionnaire is based on the assumption that there is often a 
mismatch in perceptions in what teacher think they convey and what the students perceive 
that supports students’ evaluation of their learning and stimulates assessment for learning  
practices(pat-el). Bennet shows that Students must evaluate their understanding of the 
learning task and the learning environment by picking up appropriate cues which help them to 
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make judgements about their goals and plans of action to actively engage with available study 
material. Equally important is the role the teacher has in stimulating students to engage (with 
the available cues) by help seeking or asking feedback. Last but not least managing the 
learning environment doing the offered assignments with their individual level of achievement 
and the learning outcomes in mind.   
 
 
Research Question  
What is the effect of monitoring and scaffolding behaviour on the level of activity/engagement 
with the study materials available in the course?  
 
The Hypothesis is that the higher the score on Monitoring and Scaffolding is the more activity 
is expected to occur.  Vice versa if Monitoring and Scaffolding activities are performed to a 
limited extent the engagement with the materials is likely to be of little consequence.  
 
 
RESEARCH METHOD  
 
A Validated questionnaire from pat. El. was  used including the monitoring and scaffolding 
constructs and a 5 point likert scales of the extent a. in which the behaviour was applicable 
either to the teacher stimulating the students or b. to the students themselves and their 
behaviour.  Furthermore, questions were included about the active engagements of students 
with the learning materials in the blended learning environment.  Discriminating background 
variables were gender, math and physics grades in secondary school or beyond and 
discipline.   
 
The survey has been distributed among 800 1st year students from Civil Engineering and 
Mechanical Engineering realising their 1st year calculus/linear algebra. The materials offered 
are equal in each group. The response rate was 39%, 316 of which 14 were non signed and 
14 signed but not filled out. The final number of forms that could be used was N= 301. 
A reliability analysis learned that the reliability of the questionnaire across 40 items was 
Cronbach’s alpha = .88 and therewith good enough to continue the analysis. 
 
Response rate was further divided between 245 males equal to 81 % and 55 females equal 
to 18%. The overall population has slightly more girls in their programme around 30 %. 
Therewith the population is relatively representative of the average sample population.  
 
The average age of the participants is between 18 and 19 years old in the 1st year of their 
bachelor 99% and has a VwO diploma 98% diploma the highest level from secondary school 
preparing for university level education.  90% is of Dutch origin only occasionally people from 
other countries like Belgium N = 3, the dutch colonies N=2, us/uk N=2, arab world  N=2, Italy 
N =1 and Kenia  N= 1 are in the sample.   
 
Math/Physics grades were on average 7.8 (SD= 1.06) / 7.5 (SD= .85) respectively on a scale 
from 1 lowest to 10 highest.  Noteworthy is that the girls score significantly (.000, two tailed, 
interval 95%, F = 2.39) better in math 8.2 on average than the boys 7.7. For physics there are 
no differences in the population.  
 
 
The constructs Monitoring/Scaffolding had a cronbach’s alpha of  

 Monitoring  Scaffolding 

1 The lecturer encourages me to reflect on 
how I can improve on my assignments 

17 I am aware of my weak point in the 
application of study skills 
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2 After examining the test results, the 
lecturer discusses the answers given to 
the test in class 

18 The lecturer offers strategies  to 
improve my  study skills  

3 Whilst working on my assignments, the 
lecturer asks how I think I am doing 

19 When I do not understand a topic, the 
lecturer tries to explain it in a different 
way 

4 The lecturer stimulate us to think about 
what we want to learn in university 
 

20 The lecturer provides me with hints to 
help understand the subject matter 
 

5 The lecturer gives the opportunity to 
decide on my own learning strategies 

21 During class I have an opportunity to 
show or share what I have learned 

6 The lecturer inquiries about what went 
well and what went badly in my work 

22 The lecturer asks questions in a way 
I understand  

7 The lecturer encourages me to reflect on 
my learning process 

23 The lecturers asks questions that 
help me gain understanding of the 
subject matter 

8 The lecturer stimulates me to think about 
how to improve next time 

24 The lecturer allows for my 
contribution during the lesson 

9 The lecturer shows how to find my 
strengths concerning my study skills 

25 I have the opportunity to ask my 
classmates questions during class 

10 The lecturer shows how to identify my 
weaknesses concerning my study skills  

26 The lecturer makes me aware of the 
areas I need to work on to improve 
my results 

11 I am encouraged by the lecturer to 
improve my learning process 

27 There is an opportunity to ask 
questions during class 

12 The lecturer gives me guidance to assist 
my learning 

28 I am aware of the criteria by which 
my assignment will be evaluated 

13 The lecturer discusses assignments to 
help us understand the subject matter 
better 

29 When I receive an assignment it is 
clear to me what I can learn from it 

14 The lecturer discusses with me the 
progress I make  
 

30 The assignments allow me to show 
what I am capable of 

15 After each assessment the lecturer 
informs us on how to improve the next 
time 

  

16 The lecturer discusses how to exploit my 
study skills to improve my assignment 

  

 Cronbach’s Alpha = .88  Cronbach’s Alpha = .80 

 
 
 
 
RESULTS 
 
The monitoring  construct is representative for how students perceive the stimulation of the 
teacher ‘s monitoring and stimulating students to engage in a self-directed learning with the 
learning material. In the table below we find the aggregate average and the averages 
(standard deviation) for each score 
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 Monitoring  Mean (SD) 
men 

Mean (SD) 
women 

1 The lecturer encourages me to reflect on how I can improve 
on my assignments  

3.01 (.99) 2.7 (.95) 

2 After examining the test results, the lecturer discusses the 
answers given to the test in class 

2.86 (1.32) 2.7 (1.32) 

3 Whilst working on my assignments, the lecturer asks how I 
think I am doing 

3.20 (1.19) 2.94 (1.38) 

4 The lecturer stimulate us to think about what we want to 
learn in university 

2.94 (1.13) 
 

2.65  (1.09) 

5 The lecturer gives the opportunity to decide on my own 
learning strategies 

3.90 (.819) 3.78  (1.07) 

6 The lecturer inquiries about what went well and what went 
badly in my work 

2.90 (1.23) 2.75  (1.32) 

7 The lecturer encourages me to reflect on my learning 
process 

2.96  ( .99) 2.73 (1.06) 

8 The lecturer stimulates me to think about how to improve 
next time 

3.22 (.97) 2.98 (1.15)  

9 The lecturer shows how to find my strengths concerning my 
study skills 

2.52 (.96) 2.29 (.97) 

10 The lecturer shows how to identify my weaknesses 
concerning my study skills  

2.48 (.99) 2.20 (.97) 

11 I am encouraged by the lecturer to improve my learning 
process 

3.34 (1.06) 3.05 (1.08) 

12 The lecturer gives me guidance to assist my learning 3.47 (1.15) 3.35 (1.28) 

13 The lecturer discusses assignments to help us understand 
the subject matter better 

4.38 (.76) 4.24 (,90) 

14 The lecturer discusses with me the progress I make  2.13 (.98) 1.7 (.97) 

15 After each assessment the lecturer informs us on how to 
improve the next time 

3.04 (1.09) 2.44 (.98) 

16 The lecturer discusses how to exploit my study skills to 
improve my assignment 

2.4 (.95) 2.33 (1.04) 

 
 
When comparing mean scores between men and women on the perception of the stimulation 
of the teacher to perform certain activities that support the students assessment for learning 
we note the following.  
 
On average lecturers do not perform all the feedback activities in class in such a way that 
students feel stimulated to reflect and/ or possibly demonstrate much self-regulated learning.  
The lecturer typically demonstrates a teacher focused activity such as discussing assignments 
in class and by giving guidance to help understand the subject master (q12, q13). The lecturer 
tends to be more task focused by stimulating students on how they can improve and gives 
freedom in how to achieve that goal (q8, q5). This is a great start, yet there seems to be room 
for improvement.  
 
However q14, q 15 show that the girls perceive the lecturers to discuss the learning progress 
with the boys and not with them to a significant extent (.006, (f=1.59), two tailed). Equally the 
improvement tips seem to significantly (.000, (f= 1.44) two tailed) be less useful for girls than 
boys.  Although not quite significant difference are equally found on q1,q4, q10,q11 with a 
range from 0.05 to 0.09, where the girls consistently score lower than the boys. Apparently, 
there is less of a match between the world/disciplinary views of the lecturers and the 
participating girls.  
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Scaffolding  
Scaffolding activities refer to the learners autonomy and initiative to realise growth. The 
initiative is not so much triggered by the teacher but rather by the perception of their own 
activities and/or response to lecturers suggestions  
 

 Scaffolding  Mean 
(SD) men 

Mean (SD) 
women 

17 I am aware of my weak point in the application of study 
skills 

3.95 (.81) 3.90 (.67) 

18 The lecturer offers strategies  to improve my  study skills  2.95 (1.09) 2.84 (1.03) 

19 When I do not understand a topic, the lecturer tries to 
explain it in a different way 

4.11 (.92) 4.01 (.99) 

20 The lecturer provides me with hints to help understand the 
subject matter 

4.02 (.86) 3.88 (1.04) 

21 During class I have an opportunity to show or share what I 
have learned 

3.41 (1.18) 2.91 (1.23) 

22 The lecturer asks questions in a way I understand  4.22 (.66) 4.22 (.71) 

23 The lecturers asks questions that help me gain 
understanding of the subject matter 

4.15 (.78) 4.12 (.84) 

24 The lecturer allows for my contribution during the lesson 3.77 (1.06) 3.44 (1.19) 

25 I have the opportunity to ask my classmates questions 
during class 

4.33 (.77) 4.22 (1.05) 

26 The lecturer makes me aware of the areas I need to work 
on to improve my results 

2.78 (1.08) 2.51 (1.09) 

27 There is an opportunity to ask questions during class  4.70 (.55) 4.53 (.74) 

28 I am aware of the criteria by which my assignment will be 
evaluated 

3.98 (.93) 3.78 (.99) 

29 When I receive an assignment it is clear to me what I can 
learn from it 

3.86 (.90) 3.64 (1.04) 

30 The assignments allow me to show what I am capable of 3.89 (.94) 3.89 (.93) 

 
 

Question 21 shows a significant (.005, (f=.233), two tailed) reinforcement of the monitoring 
questions 14,15, where the girls do not feel invited to share or show what they have learned. 
Almost significant are questions 24 (0.04) and 27 (.05), where the girls imply there contribution 
and opportunities to ask questions is less than that of the boys. Overall however, question 
24,27 are scored rather high.  Consequently, it is unclear whether this is due to the fear of the 
girls or whether they feel less invited in general due to the lecturers’ behaviour. The latter does 
not seem to be the case. The somewhat lower scores on question 18 and 26 suggests 
students feel they get less pointers or pointers that do not help them to improve their work. 

 
For testing the Hypothesis we have used the question: “I am actively engaged with the study 
material available in this course”  as dependent variable and the construct monitoring and 
scaffolding as predictive independent variables or rather explanatory variables which explain 
the level of activity and engagement of the students. With a multiple regression analysis we 
found a significant model fit  R² = .136   , F (22.512 ) = , p < . 000.   

b and  weights for monitoring are  -.028 and   - .020 respectively and non-significant predictor 

and b and  weights for scaffolding are .68 and .38 respectively and significant at the .000 
level, with a correlation of .30 with the dependent variable.  Disappointingly, there is an 
explained variance of 13 % with an error estimation of . 81, so 81%.  Despite the model fit we 
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cannot conclude that scaffolding behaviour of students is a predictor for more active 
engagement with the study material at this moment.  
 
 
CONCLUSIONS 

 

In this paper we have examined the whether monitoring and scaffolding activities have a 

positive or negative impact on the level of activities and engagement with study materials in 

the PRIME module.  Furthermore, we have looked at difference in perception of girls and boys 

with respect to monitoring and scaffolding behaviour. We have found that girls perceive the 

lecturing behaviour stimulating capacity or confidence building as significantly less 

supportive.  This may mean girls need to be addressed in a different way to experience the 

same level of support or may need to acquire a different attitude, or insight in what cue’s are 

relevant to create learning success.  
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