




Figure 7.6

Figure 7.6 depicts a strong student sentiment towards the use of a 3d model as a feedback tool, and this was evident especially 
among the Quantity Surveying students who found the model very beneficial when reviewing measurement tasks.  Students 
expressed many opinions relating to how the project could be improved, and these suggestions were generally in line with the 
responses illustrated in the above figures. We have summarised the student suggestions into four main points:

	 •	 Lecturers to provide more regular feedback as tasks are completed, offering advice on where improvements can be made.

	 •	� Timetables relating to modules on both courses to be synchronised in the future to facilitate meetings and face to face group 
work.

	 •	 The number of tasks to be reduced, and lecturer involvement included with regard to delegation of workload.

	 •	 Marking scheme to be more reflective of the work involved with each task.

The second evaluation strategy will examine future student’s results with the students from this year’s project and will examine 
what effect the future work and recommendations will have on the students learning.

Conclusion
With the advances in technology and the changing methods of communications, the research has shown that the use of information 
technology and the virtual learning environment has enhanced the student’s experience. This would ensure that the methods 
being used are current and up to date. The use of a VLE and the creation of a portfolio have increased the skill level, confidence 
and productivity of the student and have allowed for a greater level of collaboration between group members. The VLE selected 
(PBworks) was deemed to be appropriate for a collaborative project and had benefits that other online recourses did not; however 
the new version of webcourses recently introduced in the DIT seems to meet all the requirements for future projects.

In an attempt to reflect the built environment in an academic setting, this project has developed a model for collaborative learning and 
teaching among students from different disciplines. This model is designed to help built environment academics develop programmes 
that will reflect real life projects. The model addresses the module delivery, the assessment method, group work and the benefits of a 
VLE in collaboration projects. The model may be used in any area of built environment education, and allows academics to analyse the 
benefits of using such a model. The introduction of a collaborative project will enhance the profile of the courses it is being delivered 
to and help attract the most competent and ambitious student and, this is turn should help in student retention.

Future Work and Recommendations
The collaboration project will run again for the next academic year with many of the developmental aspects of the evaluation being 
incorporated into the project. The students will be given more time at the start of the modules to familiarise themselves with the 
VLE and also with their fellow group members. It is also clear from the student feedback that time needs to be set aside for the 
students to meet under the guidance of the tutors. This will be implemented in 2013 and its benefits will be monitored on an on-
going basis.

The emergence of BIM in the construction industry is an important development that needs to be recognised by the DIT. This 
project recognises this and will incorporate more BIM and the use of Autodesk Revit in future projects. This would encourage other 
disciplines within the DIT to become involved, with the potential to see all the construction disciplines working together on one 
model to deliver the different learning outcomes of their courses. This would ideally be coordinated through a project leader who 
would coordinate all the disciplines to achieve the final goal. The future will demand professionals with BIM skills, in order to achieve 
this. The DIT will require support and resources from industry in developing and implementing BIM-based education.
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8 �How much do our incoming first year students know?
	 Diagnostic testing in mathematics at third level

Blathnaid Sheridan: School of Mathematical Sciences
Contact: blathnaid.sheridan@dit.ie

Abstract

A continuing cause for concern in higher education institutions is the poor core mathematical skills of incoming students. Many 
institutions now offer mathematics support services such as drop-in centres, online resources and short “refresher courses” in an 
attempt to alleviate the problem. The majority of third level institutions in Ireland and internationally now make use of diagnostic 
testing of incoming first year students that both predict subsequent success and select groups for remediation. This project was 
developed to explore the issues around diagnostic testing and follow-up support for incoming students in the College of Sciences 
and Health. A large cohort of first year science students was tested and those who failed to achieve 50% on the test were offered 
support. This support came in the form of peer-assisted student-led tutorials during which students had the opportunity to revise 
basic areas of mathematics. On comparison of the scores on the diagnostic test with the end of module results there is a correlation 
between students who scored poorly on the diagnostic test and students who failed the Semester 1 mathematics module.

Keywords: first year curriculum, mathematics, peer learning

Introduction
Over the past decade comprehensive concerns over student difficulties with mathematics, statistics and general numeracy have 
been expressed by many governments, employers and higher education providers. Abundant supplies of reports and articles have 
been produced to highlight these concerns (Hawkes and Savage 2000; Savage 2003; Smith 2004). Furthermore, these issues are 
not exclusive to the UK and Ireland alone; reports of this kind are being produced worldwide. For example, an Australian article 
(McGillivray 2008) studied the experiences of first year undergraduate students and attempted to identify the weaknesses in 
mathematical skills and confidence that act as a barrier for success for many students. This gap between the level of preparedness 
either expected or required upon entry to third level and the mathematical capabilities acquired at school/college has become 
known as “the mathematics problem” (Savage 2003).

More recent studies into the changing nature of the mathematical skills which our undergraduates have acquired, have led to 
many third level institutions organising some form of mathematics support including the provision of drop-in centres, individual 
consultation and access to special provisions. The main aim is to aid students to overcome their difficulties with mathematics but 
also to help students with different backgrounds and challenges, such as mature students and students with disabilities, to get an 
introduction to the mathematical thinking required at third level (Gill, Mac an Bhaird and Ní Fhloinn 2010). Indeed, the Student 
Maths Learning Centre (SMLC) was established in DIT in 2006, with this purpose in mind.

Diagnostic Testing
Many universities now use diagnostic testing in mathematics as a tool to assess their intake of students, in particular engineering 
students. Different third level institutions adopt different types of diagnostic tests. An extensive study carried out in 2002 showed 
that many institutions use multiple-choice questions, either paper-based or computer-based and most tests group questions 
together under a common heading such as algebra or calculus (LTSN 2002). In Loughborough University, a novel diagnostic test is in 
use, incorporating a paired question method with the idea that both questions in a pair should test the same topic. Such a structure 
is believed to allow easy identification and subsequent follow up of topics where the student needs extra help (Lee and Robinson 
2004).

Diagnostic testing has helped to show that student performances have declined particularly in the areas of arithmetic and algebra 
(Atkinson 2004; Gillard, Levi and Wilson 2010). Moreover, the testing has indicated an increase in the variability of results. In terms 
of practical significance to the teaching and learning of mathematics at third level today, we are faced with the fact that the profiles 
of students entering mathematics lectures today are not the same as they were (Faulkner 2012). Neither are the mathematical 
backgrounds of first year undergraduate students as strong as they were as recently as ten years ago.

Ireland has a unique situation in terms of the mathematical homogeneity of its third level students; most students enter via the 
route of the Leaving Certificate, on completion of 13 years of formal mathematics education. With regards to the transition from 
second level to third level mathematics, the current complaints of educators at Irish third level institutions, including DIT (Russell 
2005; Ni Fhloinn 2006), about the level of mathematical knowledge and skills of incoming students are much the same as those 
outlined 16 years ago by the London Mathematics Society in the report Tackling the Mathematics Problem (LMS 1995):

	 1.	 Students lack reliability and fluency in manipulating and simplifying numerical and algebraic problems
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	 2.	 There is a marked decline in students’ analytical powers when faced with simple two-step or multi-step problems

	 3.	� Many students no longer understand or appreciate that mathematics is a precise discipline in which exact, reliable calculation, 
logical exposition and proof play essential roles.

Outline of Project
Diagnostic Testing was carried out for the first time in the College of Sciences and Health in September 2011. Michael Carr in the 
School of Civil and Building Engineering Services has developed a test over the past number of years and, after discussion with 
him and consultation with the research, it was decided to use the same test in our own College of Sciences and Health. The test 
consists of a multiple-choice quiz on webcourses and is based on a large randomised question bank. Students are asked to answer 
20 questions (ten paired questions) on basic topics such as algebra, fractions, indices, trigonometry, the equation of a line, logs, 
quadratic equations, simultaneous equations and basic differentiation; they are given a time constraint of 90 minutes.

Students were given immediate results when they submitted their test and any students receiving less than 50% were advised 
to take part in a revision initiative. This initiative involved student-led tutorials over the first 10 weeks of Semester 1. Two fourth 
year Mathematical Sciences students facilitated the tutorials and first year students revised basic mathematical concepts in each 
tutorial using specially prepared revision booklets (prepared by Sigma Centre for Excellence in Mathematics and Statistics support). 
Students were then asked to retake the Diagnostic Test again during Weeks 11 and 12 of Semester 1.

Evaluation of diagnostic testing

The pilot groups chosen for this study were first year Honours Degree students on eight different programmes in the College of 
Sciences and Health.

				   Leaving Certificate Points*

	 Course	 Programme Code	 Final		  Mid point

	 Mathematical Sciences	 DT205/DT220	 255		  340

	 Physics Technology	 DT222	 305		  365

	 Physics with Nanotechnology	 DT227	 325		  375

	 Clinical Measurement	 DT229	 410		  450

	 Physics with Bioengineering	 DT235	 320		  390

	 Optometry	 DT224	 495		  515

	 Computing	 DT211	 320		  335

	 Computer Science	 DT228	 350		  370

Table 8.1 Programmes and Leaving Certificate points

Note: In the Irish Leaving Certificate, six subjects are included for the purpose of calculating points. A maximum of 100 points can be attained in any one subject. 
The final point column shows the lowest points score achieved by an applicant who received an offer of a place on the course. The mid point is the points score of 
an applicant in the middle of a list of offerees placed in points score order.

Building upon work already carried out in DIT (Michael Carr), the initiative was evaluated using a strategy devised to enhance the 
way in which the diagnostic test was implemented, and integrated, into programmes. Formative evaluation was also necessary 
to highlight areas where improvements could be made to the diagnostic test itself and its use within Science programmes. Both 
quantitative and qualitative research methods were implemented to ascertain the effectiveness of the diagnostic test, the follow-
up revision tutorials and to determine where improvements could be made. The methods of data collection are diagnostic test 
results, attendance at revision tutorials, Leaving Certificate (LC) mathematics mark, diagnostic re-test mark, end of module maths 
mark and questionnaires.

Across all pilot groups, 329 students were eligible for consideration in the data. Some students had one or more pieces of data 
with missing values and so were excluded from some comparisons. Reasons for missing data include non-standard entry students, 
international students and a non-compulsory diagnostic test. Some 26% of students for whom data was collected had taken Higher 
Level Mathematics at Leaving Certificate and 69% had taken Ordinary Level Mathematics at Leaving Certificate. The response rate 
for the diagnostic test was 47% (156 responses) giving an overall average mark of 52%.
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	 Programme	 No. Eligible Students	 Average Mark	 Response Rate	 Less than 50%

	 DT205/DT220 – Mathematical Sciences	 44	 53%	 84% (37 responses)	 16/37 (43%)

	 DT222 – Physics Technology	 15	 58%	 52% (8 responses)	 4/8 (50%)

	 DT227 – Physics with Nanotechnology	 16	 57%	 81% (13 students)	 4/13 (31%)

	 DT229 – Clinical Measurement	 30	 58%	 37% (11 students)	 4/11 (36%)

	 DT235 – Physics with Bioengineering	 9	 50%	 67% (6 students)	 3/6 (50%)

	 DT224 – Optometry	 30	 61%	 20% (6 students)	 1/6 (17%)

	 DT211 – Computing	 73	 42%	 34% (25 responses)	 16/25 (64%)

	 DT228 – Computer Science	 112	 49%	 45% (50 students)	 26/50 (52%)

Table 8.2 Results for diagnostic testing: average mark and response rate

Figure 8.1 is a breakdown of diagnostic test marks versus whether a student sat Higher Level or Ordinary Level Mathematics at 
Leaving Certificate Level.

As can be seen from Figure 8.1, students who had higher level mathematics were much more likely to get over 50% on the 
diagnostic test. Some 30% of higher level students failed to achieve 50% on the diagnostic test whereas 56% of ordinary level 
students failed to achieve over 50% on the same test.

It is worrying that, given that the points requirements to all of the pilot courses are relatively high (to very high in the case of 
Optometry) and that the basic mathematics requirement is an OB3 (Ordinary Level B3) for all Physics and an OC3 for all Computing 
programmes, almost half of all respondents (47%) to the diagnostic test failed to achieve more than 50%.  In particular, high 
proportions of students on both computing programmes failed to achieve higher than 50%.

Furthermore, results from the diagnostic test highlighted particular topics about which students had misconceptions or areas where 
students had little or no prior knowledge on which to base their answers. Algebra and arithmetic were the two main “problem areas” 
for these students and knowing this in advance of lectures allowed the author to change her style of teaching and allow slightly 
more time allocation to these topics. Giving the students advance notice and materials to revise these topics and to go over the 
keywords which they would meet again in lectures, gave the weaker students in particular space to “get their head around the basic 
concepts” and a direction in which to point themselves mathematically.
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Student-assisted tutorials initiative

Students who received less than 50% on the diagnostic test were advised to attend revision tutorials to help them to improve 
their understanding of basic mathematical concepts. These tutorials were held twice weekly for the first 10 weeks of Semester 1 
and were facilitated by two fourth year Mathematical Science students. The average weekly student attendance was 11 students 
with the majority of attendees being mature students, particularly from the two computing programmes. Attendance was not 
compulsory nor did it account for any continuous assessment mark and it is for this reason, the author feels, that many students 
were not motivated enough to attend.

Each tutorial had a separate revision booklet prepared for it with each booklet covering a different basic mathematical topic; for 
example Booklet 3 – Algebra, Booklet 5 – Factorising. Students were seated in small groups and were given a short introduction to 
the topic by the tutors. Each group was then given time to work on and discuss some questions together and their solutions were 
checked by the tutors. If a question was consistently incorrectly answered, the tutors worked through this on the board. Booklets 
also contained extra questions and worked solutions for students to work through after each tutorial. The group work aspect of 
the tutorials allowed students to work together on problems and also to meet other learners in the same situation as themselves.

Student feedback about the initiative was very positive. More than 50% of original respondents (regardless of their mark on the 
diagnostic test) attended some revision tutorials.

	 Percentage	 Response
	 Agreement

	 87%	 Revision booklets were well-structured with good examples.

	 75%	 Revision tutorials had improved their knowledge of basic mathematics.

	 88%	 Revision tutorials had greatly improved their confidence with mathematics

Table 8.3 Student feedback about the initiative

Re-test

The diagnostic test was made available again during Weeks 11 and 12 of Semester 1 and students were reminded to attempt the 
test. 13% of students re-sat the test and again this figure may have been influenced by the non-compulsory nature of the initiative, 
coupled with a lack of motivation shown by many of the (especially weaker) students. The results however were more reassuring 
with 86% of respondents increasing their marks. The average increase in results was 62% which shows a significant improvement in 
understanding and competency in basic mathematical questions. These results also helped to improve students’ confidence in their 
mathematical ability and keep them focused on the maths module.
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Correlation Analysis

To measure the strength of association (if any) between the diagnostic test mark and the end of module exam mark, we used the 
correlation coefficient. Any respondents who had either not taken the diagnostic test and/or had not taken the end of module exam 
mark were omitted from the analysis, leaving us with a sample size of 155. A non-compulsory submission of the diagnostic test was 
a major contributory factor to such omissions as well as students dropping out of their programme before the end of the semester.

Analysis of the data shows that there is a positive correlation between the diagnostic test mark and the end of module mark              
(r = .390) which is statistically significant (p = 0.000). This tells us that those students who achieved a poor score on the diagnostic 
test tended to also obtain a poor end of module mark.

A scatter diagram (see Figure 8.3) of the data shows a linear relationship between the variables.

The regression equation is as follows:

End of Maths Module mark = 16.67 + 0.833 (Diagnostic Test)

In conclusion, diagnostic testing provided a positive approach to a situation. For our students it provided a constructive method which 
led to ongoing support and for the author as an academic interested in this research, it provided an indication of “what is needed” 
in terms of teaching and possible changes in the curriculum. There was a systematic improvement in the basic mathematical skills 
of students who participated in the initiative and this is evident from the results on the re-test and also from student feedback. We 
hope that this initiative will become an integral part of mathematical education for first year students, as the number of students 
sitting the diagnostic test increases in future years.

Future Work

The diagnostic test will be introduced to additional cohorts of students from 2013. To ensure a better initial response rate, each 
group will now be given a dedicated time slot in a computer lab during their induction schedule. This will help to collect and analyse 
results in advance of the students beginning their first year mathematics modules and will allow discussion of how and where 
students can avail of maths support early in the semester.

Due to financial constraints, it is unlikely that the student-led revision tutorials will run again. In their place, an online resource will 
be made available to all students. This resource will be updated each week with a new tutorial. The revision booklets will again play 
a major role along with video links and dedicated quizzes for each topic.

This mathematics support initiative will feature in an upcoming edition of The Irish Mathematics Learning Support Network 
newsletter and it is hoped that there will be collaboration with other institutions running similar initiatives over the coming years 
so that recommendations can be discussed and improvements can be made.
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Recommendations to DIT

	 1.	� Diagnostic Testing in mathematics should be extended to all incoming first year students in the College of Science and 
Health. Compulsory submission of the diagnostic test should be enforced by all first year maths lecturers as the results of 
the test can then inform how teaching strategies may need to be adapted.

	 2.	� A higher level of the first year maths diagnostic test should be developed for administration in the third year of degree 
programmes. Many of the degrees in the College of Sciences and Health require a Statistics module to be completed by 
students in their second or third year and so this higher level test should contain a mixture of numerical and statistical type 
questions.
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9 �Scaffolding for cognitive overload using pre-lecture 
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Abstract

The aims of this project were: to develop additional online pre-lecture resources for first year chemistry undergraduates at level 
7 and level 8 to complement those prepared in the 2010/2011 academic year for level 8 students by Dr Michael Seery as part of 
his teaching fellowship, and to evaluate the effect of implementing the resources this year by analysing quantitative (test and 
exam results) and qualitative (pre- and post-implementation surveys and focus group interviews) data. Ten pre-lecture activities 
on organic chemistry were prepared and used with 87 level 8 students in Semester 2 and ten more on general chemistry topics 
have been developed and will be implemented with level 7 students in September 2012. Analysis of the mid-semester test and 
examination results of the students with whom the resources were used in semester 2 showed that, among groups with similar CAO 
points levels, the gap in performance between those who had and had not studied chemistry at Leaving Certificate was eliminated. 
The surveys and focus groups undertaken revealed that learners felt more confident and that they could focus more in the lecture 
when they had completed a pre-lecture activity.

Keywords: cognitive load, first year experience, pre-lecture resources, prior learning

Introduction

How learners process information
Chemistry is accepted as being a conceptually difficult subject for a novice learner as well as one that requires that students build on 
prior knowledge they have acquired in order to progress (Childs and Sheehan 2009; Reid 2008; Seery 2009). As a result, it has been 
recommended that greater consideration should be given to cognitive load and to ensuring that learners are given the opportunity 
to embed knowledge in their long-term memory by means of processing new concepts in their working memory (Childs 2009; 
Johnstone 2010; Reid 2008). The way in which new information is assimilated has been studied by educational psychologists for 
some time and several reviews have been published (Artino 2008; Ayres and Paas 2009; Baddeley 2003; Sweller and Chandler 1991). 
This area of research has also informed science and chemistry education researchers and a model of how information is processed 
developed by Reid and Johnstone is presented in Figure 9.1 (Johnstone 1997; Reid 2008). It shows that new information must (i) first 
be perceived as such and can then (ii) be processed in the working memory, which has a limited capacity, and, (iii) under the correct 
conditions, will then be assimilated into long-term memory.

Figure 9.1 An Information Processing Model (reproduced from Reid 2008 and after Johnstone 1997)
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Pre-lecture activities
As working memory capacity is finite, when it is exceeded, a situation described as cognitive overload results. Learners who enter 
third level science courses without having studied chemistry at second level often struggle to deal with the significant amount of 
new terminology, symbolism and concepts they are presented with (Childs and Sheehan 2009; Johnstone 2000; Seery 2009). One of 
the strategies that can be implemented to address this problem is to provide learning materials in advance of the lecture with the 
aim of then reducing the cognitive load experienced by students during their lecture. Substantial work in this area was carried out 
by Johnstone and Reid when they sought to address a situation where incoming students had a diverse range of prior knowledge of 
chemistry (Sirhan et al. 1999; Sirhan and Reid 2001). When paper-based pre-lecture resources were used with students who had little 
or no prior knowledge, no significant difference between the exam marks of this cohort of students and the group who had prior 
knowledge of chemistry was observed. When the pre-lecture resources were removed, there was a significant difference between 
the results. A previous study at Dublin Institute of Technology also demonstrated the effect of prior knowledge of chemistry as it 
was found that there was a significant difference between the examination achievement in first year of undergraduates who had 
and had not studied chemistry at second level (Seery 2009).

The development of electronic, rather than paper-based, pre-lecture resources incorporating the principles of cognitive load theory 
can be used to reduce the burden on the working memory of novice learners. Collard, Girardot and Deutsch (2002) have applied this 
method to chemistry as have Slunt and Giancarlo (2004). This approach has also been used recently and very effectively at Dublin 
Institute of Technology (Seery and Donnelly 2012).

Project aims
The aims of this project were:

	 1.	� To develop additional online pre-lecture resources for first year chemistry undergraduates at level 7 and level 8 to complement 
those produced last year for level 8 (Seery and Donnelly 2012).

	 2.	� To evaluate the effect of implementing these resources by analysing data quantitatively (test and exam results) and 
qualitatively (pre- and post-implementation surveys and focus group interviews).

The e-resources were designed to:

	 •	 reduce cognitive load by introducing some new terms and concepts before the lecture;

	 •	 incorporate worked examples to scaffold students’ learning;

	 •	� provide short online test questions using the college virtual learning environment (VLE) with immediate feedback so that 
students could identify areas of difficulty.

The anticipated benefit was that that the gap in performance often observed in first year between learners who have and have not 
studied chemistry at Leaving Certificate would disappear. This was shown to occur last year in a level 8 first semester module (Seery 
and Donnelly 2012) and it was anticipated that this positive effect could be extended to our first year teaching.

Outline of Project

Student engagement
Ten online pre-lecture resources on introductory organic chemistry were developed and then used with 87 level 8 students in 
Semester 2. A small proportion of their continuous assessment mark was allocated to the associated online tests to encourage 
learners to participate. The average uptake across the ten resources employed was 92% and the average quiz mark was 73%. This 
relatively high average mark reflects the intention that the questions would be at a suitable level to probe a basic comprehension of 
the terms and concepts introduced. The design of the resources produced followed the principles established by Michael Seery the 
previous year and differed only in that an audio commentary was not added and the pre-lecture information was distributed in a 
paper format as well as electronically. Ten online pre-lecture resources have also been developed on general chemistry for use with 
level 7 students and they will be implemented in September 2012.

Test and examination performance
Analysis was performed on the mid-semester test and examination results for the relevant level 8 module and their relationship to 
the prior chemistry knowledge of these students. The cohort of level 8 students who used the resources this year was somewhat 
different to previous years in that the uptake for a chemistry programme (DT299) that was launched in 2010 had increased 
significantly and, compared to the rest of the class, the 24 students on that course had a higher average performance at second level 
(397 CAO points) and a higher proportion of them had studied chemistry at Leaving Certificate (84%). The remaining 56 students 
were drawn from three different programmes and were more representative of the type of students who were usually taught on 
this module as they had an average of 367 CAO points (30 points lower than the DT299 group) and only 50% of them had studied 
chemistry at second level.
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It was found that a significant difference in module test and examination performance between those who had and had not studied 
chemistry at Leaving Certificate did occur when the 24 students from DT299 with the uncharacteristic profile (higher points and 
84% with prior chemistry knowledge) were included in the analysis. The average test marks were 56% and 41% respectively for 
those who had and had not prior knowledge while examination marks were 58% and 37%.

Average CAO points were 372 and 359 for those with and without prior knowledge respectively, but the difference was not found 
to be significant. However, it did seem reasonable to perform an analysis when the DT299 group had been excluded for comparison. 
In this case, it was found that the difference in average CAO points between those who had (355 points) and had not (350 points) 
studied chemistry at second level was much lower and the variation in performance for the organic chemistry sections of the 
module mid-semester test and examination for those with and without prior chemistry knowledge were found to no longer be 
significant (49% and 42% respectively in the test and 49% and 36% in the examination).

Although there are some qualifications related to this analysis, it has been demonstrated that performance at second level is an 
important consideration (the difference in CAO points between the DT299 students and the others was found to be significant) 
and that the pre-lecture resources for organic chemistry employed in semester 2 reduced the difference in semester test and 
examination marks achieved to a level that was not statistically significant among students with similar CAO points who had and 
had not prior chemistry knowledge.

Data have been collected to allow an analysis of the relationship between the prior chemistry knowledge of level 7 students and 
their Year 1 chemistry test and examination results to provide a baseline for comparison for next year when pre-lecture resources 
are introduced.

Qualitative analysis – by means of student attitude surveys at the beginning and end of the academic year and two focus group 
interviews with the level 8 students who used the pre-lecture resources – has taken place and is discussed in the following section..

Evaluation and Conclusions

Attitudes survey
The student attitude surveys conducted were comprised of 38 statements about learning chemistry including some on pre-lecture 
information. Some of them had been sourced from the Colorado Learning Attitudes About Science Survey (Barbera et al. 2008). 
Some of the main findings are presented below in Table 9.1.  It can be seen that, in most cases, similar attitudes applied at the 
beginning and end of the semester. The first three statements relate specifically to the provision of pre-lecture information and it 
can be seen that there is an increase from 83% to 92% agreement with the statement that it is helpful to have had some of the 
terms explained in advance of a chemistry lecture. This is taken as evidence that learners found the pre-lecture approach useful. The 
responses in relation to a preference for using textbooks or multimedia tools are also interesting and the authors feel that the area 
of student textbook use merits further study.

	 Statement on Attitude to	 Responses: Week 2, Semester 1	 Responses: Week 11, Semester 2
	 Learning Chemistry from Survey	 (57 level 8 and 79 level 7 students)	 (65 level 8 students)

	 I find that if too many new terms and 	 54% agree	 54% agree
	 concepts are introduced in one lecture, 	 20% neutral	 18% neutral
	 I struggle to understand

	 It is helpful to know in advance what topics 	 90% agree	 91% agree
	 each chemistry lecture will be about	 9% neutral	 5% neutral

	 It is helpful to have had some of the terms 	 83% agree	 92% agree
	 explained in advance of a chemistry lecture	 15% neutral	 6% neutral

	 It is important to know how a new chemistry 	 89% agree	 92% agree
	 topic relates to what I already know	 8% neutral	 6% neutral

	 I like to use multimedia tools to help 	 58% agree	 52% agree
	 me to study chemistry	 27% neutral	 32% neutral
			   12% disagree

	 I like to use textbooks to help me 	 64% agree	 35% agree
	 to study chemistry	 27% neutral	 45% neutral
			   22% disagree

	 I can access the internet easily 	 86% agree	 91% agree
	 when I need to	 8% neutral	 5% neutral
			   3% disagree

Table 9.1 Main findings from the attitudes survey administered at the beginning and end of the academic year



Focus groups
Two focus group interviews were carried out with the level 8 students who had used the organic chemistry pre-lecture resources towards 
the end of semester 2. The questions asked dealt with experiences of using the pre-lecture resources and of the learning environment 
for chemistry. One focus group was made up of learners with prior chemistry knowledge and the other group only included students 
who did not have prior knowledge. Participants were selected based on their course of study, prior knowledge, test performance and sex 
and each focus group had 6 participants. Some of the main outcomes from the interviews are listed in Table 9.2 below.

	 Area Discussed	 Responses:	 Responses:
		  Students with prior chemistry knowledge	 Students without prior chemistry knowledge

	 Experience when pre-lecture	 Found them very useful for topics that had	 Were at an appropriate level and
	 resources provided	 not been covered at Leaving Certificate. 	 provided an introduction to a topic.
		  Did not always refer to the pre-lecture 	 The lecture was a reinforcement
		  material before taking the quiz for topics 	 and they could listen more in class. 
		  they were familiar with.	 Felt more confident in the lecture.

	 Experience when pre-lecture	 Felt less prepared for the lecture	 Felt unprepared and lost and did
	 resources not provided	 and often overwhelmed during it.	 not understand new terms being used.

	 Is it important to associate 	 Yes, it provides an incentive and	 Yes, it is an incentive but all students said
	 an assessment mark with 	 is not very time consuming to do.	 they would still do it if there was no mark.
	 the resources?

	 Positive experiences	 Gives confidence and a “feel good” factor 	 Allows active learning.
		  when do well on quiz. Helpful to have 	 Improves confidence as knowledge
		  terms explained in advance.	 being built up is tracked.

Negative experiences	 Some multiple choice questions on the	 Forgetting to do the pre-lecture resource
		  quiz needed to be read carefully to get 	 and feeling lost in the lecture as a result.
		  them correct.

Suggestions for improvements	 Use bullet points more for clarity.	 Include one animation with eavh resource,
		  Add audio commentary to the 	 not just some of them.
		  electronic version.	 Add audio commentary to the 
			   electronic version.

Other comments	 Quizzes provide evidence of understanding.	 The quizzes promoted discussion among 
			   students, particularly if someone got 
			   an answer incorrect.

Table 9.2 Main findings from the focus group interviews conducted with level 8 students

As had been hoped, students reported that they felt they could listen more during lectures and were more confident about their 
knowledge on a topic when pre-lecture resources were used. The group who had prior chemistry knowledge did not always review 
the pre-lecture material when they were familiar with a topic but they were very appreciative of it when they encountered new 
material. All students who participated expressed a preference to have an audio commentary added to the resources.

Recommendations to the DIT
On the basis of their fellowship research, the authors would like to make the following recommendations:

	 1.	� The use of pre-lecture or pre-laboratory activities should be encouraged as an effective means of bridging the gap between 
those with and without prior knowledge in a subject, and as a means to improve the first year experience.

	 2.	� The Respondus software used to prepare and administer the quizzes operated within the college VLE and this made 
administration quite easy, and automated the compilation of marks. This considerably reduced the workload associated with 
this mode of continuous assessment, and continued promotion of software such as this to staff is recommended.

	 3.	� Consideration should be given to encouraging the approach employed in this project of extending and further evaluating a 
novel pedagogic approach developed a year previously by a colleague. We have found that it has provided a very effective 
means of ensuring sustainability of the two fellowship projects concerned and has promoted collegiality.

	 4.	� Statistical analysis of student performance in relation to factors such as prior subject knowledge, CAO points, programme of 
study and performance in Leaving Certificate mathematics can provide valuable information about first year undergraduates 
(and indeed subsequent years). Consideration could be given to providing incentives to staff who are interested in undertaking 
this work, such as small grants to allow a research assistant to be paid for a couple of days or assistance from students who 
are enrolled on relevant courses which feature data analysis and statistics.
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Proposed Future Work
As requested by the students interviewed, audio commentaries will be added to the 10 pre-lecture resources in organic chemistry 
that were used this year.

The general chemistry resources developed will be implemented with level 7 students in 2012–2013 and it is also intended to 
modify the organic chemistry resources used with level 8 students so that they can be extended to level 7 next year.

Further analysis of the data obtained on the level 7 and level 8 cohorts of students will be performed to investigate whether 
performance in Leaving Certificate mathematics has a bearing on their first year chemistry results at third level.

It is also hoped to probe whether learners’ metacognitive skills relate to their performance at third level. This is likely to require 
individual interviews with students, and student attitudes to using textbooks can also be examined.
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Kate Shanahan: School of Media
As part of the DIT Fellowship programme, an overview of the project was provided at the Teaching Fellowships Launch on 29 
September 2011 at DIT Mount Street. Updates of work in progress were also given through the LTTC website, at the Showcase in 
DIT Cathal Brugha St on 11 January 2012 and as part of a College presentation on 6 March 2012 in DIT Kevin St.

Tim Stott, Mary Ann Bolger, Niamh Ann Kelly and Noel Fitzpatrick: School of Art Design and Printing
As part of the DIT Fellowship programme, an overview of the project was provided at the Teaching Fellowships Launch on 29 
September 2011 at DIT Mount Street. Updates of work in progress were also given through the LTTC website and at the Showcase 
on 11 January 2012.

Rosie Hand: School of Marketing
As part of the DIT Fellowship programme, an update of work in progress was given through the LTTC website, at the Showcase in 
DIT Cathal Brugha St on 11 January 2012 and as part of a College presentation on 8 December in Aungier St.

Dan Shanahan: School of Accounting and Finance
As part of the DIT Fellowship programme, an overview of the project was provided at the Teaching Fellowships Launch on 29 
September 2011 at DIT Mount Street. Updates of work in progress were also given through the LTTC website, at the Showcase in 
DIT Cathal Brugha St on 11 January 2012 and as part of a College presentation on 8 December in Aungier St.

Daire Hooper: School of Management
As part of the DIT Fellowship programme, an overview of the project was given in Aungier St on 23 September 2010. Updates of work 
in progress were also given through the LTTC website, at the Showcase on 12 January 2011 and as part of a College presentation on 
24 November 2011. Recommendations based on the research work were provided at the DIT Management Forum on 10 May 2011.

Eimear Fallon, Terry Prendergast and Stephen Walsh: School of Real Estate and Construction Economics
As part of the DIT Fellowship programme, an overview of the project was provided at the Teaching Fellowships Launch on 29 
September 2011 at DIT Mount Street. Updates of work in progress were also given through the LTTC website, at the Showcase in 
DIT Cathal Brugha St on 11 January 2012 and on, as part of a College presentation on 3 November in DIT Bolton St.

The preliminary results of the project research were presented at the Special Session on Innovation in Learning and Teaching 
Practice, Council of Heads of Built Environment (CHOBE) Annual Conference Birmingham, England, April 2012. This was part of the 
international Association of Schools of Construction Annual Conference.

The project team has submitted an abstract of the research for consideration by the Learning Innovation Network (LIN) for 
presentation at its Annual Conference in October 2012.

Ruairi Hayden and Fiacra McDonnell: School of Construction

As part of the DIT Fellowship programme, an overview of the project was provided at the Teaching Fellowships Launch on 29 
September 2011 at DIT Mount Street. Updates of work in progress were also given through the LTTC website, at the Showcase in 
DIT Cathal Brugha St on 11 January 2012 and as part of a College presentation on 3 November in DIT Bolton St

Blathnaid Sheridan: School of Mathematical Sciences – WIP 6 March

As part of the DIT Fellowship programme, an overview of the project was provided at the Teaching Fellowships Launch on 29 
September 2012 at DIT Mount Street. Updates of work in progress were also given through the LTTC website, at the Showcase in 
DIT Cathal Brugha St on 11 January 2012 and as part of a College presentation on 6 March in DIT Kevin St.

Claire McDonnell, Christine O’Connor and Sarah Rawe: School of Chemical and Pharmaceutical Sciences

As part of the DIT Fellowship programme, an overview of the project was provided at the Teaching Fellowships Launch on 29 
September 2011 at DIT Mount Street. The presentation “Scaffolding for cognitive overload using pre-lecture e-resources (SCOPE) 
for first year chemistry undergraduates”, was given at the DIT Annual Showcase of Teaching and Learning Innovations on 11 January 
2012.

Updates of work in progress were also given through the LTTC website and as part of a College presentation on 6 March in DIT Kevin 
St. The presentation “Learner experiences of online pre-lecture resources for an introductory undergraduate chemistry course”, was 
also given at the Biennial Conference on Chemistry Education, Pennsylvania State University, 29 July to 2 August 2012.

Teaching Fellowship 2011–2012 Dissemination 
Outputs, Papers, Presentations
See also http://www.dit.ie/lttc/projects/institutionalprojects/teachingfellowships/
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Appendix B

DRHEA Enhancement of Learning Teaching Fellowship Projects 
2011/2012

Evaluation and Feedback

1. 	� How did you first become aware that the DIT was establishing Faculty Teaching Fellowships in each Faculty, e.g. did 
you see them advertised, word of mouth, etc.?

	 •	 word of mouth: 2	 •	 by e-mail/advert: 1	 •	 both email/WoM: 2

2. 	� How did you become a Teaching Fellow for your College, e.g. were you nominated to apply, did you submit the 
application form when you saw the call, etc? Please indicate how.

	 •	 nominated: 0	 •	 Applied when saw call: 5

3. 	� How did you feel this application process worked for you? How might it be improved if there is another call for 
College Teaching Fellowships next year?

	 •	� It has been a productive and useful process. Notification of award was late with regards to commencement of teaching 
for that semester. Hence organising the students with regards to our particular project was rushed as a result. Overall, the 
application process worked well enough for me in terms of submission of the form. However, I do feel that I must make the 
point that the announcements of Teaching Fellows came quite late in the day for me personally. My initiative was a Semester 
1 project which needed to have begun before Week 1 of term and I feel that I could have better prepared for the project if I 
had been told about the fellowship well in advance of the beginning of term – even during the Supplemental exams would 
have given more time to prepare. However, I can understand the time constraints involved and also that this would only be 
an issue for follows who had a Semester 1 project.

	 •	� The application form was clear but the time it took to receive notification of the decision of the panel considering the 
applications caused some difficulties. My colleagues and I had committed to another project in the intervening period and 
that meant that we had to postpone most of the teaching fellowship work until Semester 2.

	 •	� The process worked wonderfully well for me and I received full cooperation and support from L & T and the School of Ac 
and fin. The application process worked well. I was well prepared in that I have a strong area of pedagogical research which I 
wanted to extend and this was the perfect vehicle for that.

	 • 	 The process was so complex/long that I nearly did not complete it.

	 • 	� Very good. An interview process might be good also, as the word count was limiting on the written application. Worked well 
for me.

4a. How important was the money in you being able to undertake your fellowship research?

	 4	 very important

	 0	 quite important

	 0	 not important but it helped

	 0	 didn’t make any difference

	 0	 don’t know

4b. What of the following best describes how you used your Fellowship money? (tick all that apply)

	 3	 Buy out of hours

	 3	 Buy equipment/resources for the project, etc.

	 2	 Disseminate findings at a conference, etc.

	 1	 Other please specify

	� Part of my research was introduction of student-assisted tutorials. The tutors were paid for using Fellowship money and, as the 
initiative was rolled out for three different Schools in the College (and hence payment would be needed from three different 
areas), it would have been very difficult to run the project without funding from this source.
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5a.	�A Teaching Fellowship launch, the DIT Showcase event, a series of three lunchtime College sessions and a slot in the 
management forum session have been organised as a way to support and promote your Fellowship work within the 
DIT. Have you attended these sessions? Yes/No. If yes, which ones?

	 Yes: 5	 No: 0

	 •	 I attended all of the sessions.

	 •	 I attended the Showcase and the lunchtime session in my own college.

	 •	� I attended three of the four initial presentations. Bolton St Interim Presentation. Showcase in Cathal Brugha St, the launch, 
showcase, and lunchtime sessions in Aungier St and Kevin St,

5b. �How useful have these been to you and how might they be improved in any subsequent years?

	 •	� Found all sessions most useful. I did find that they were useful in terms of finding out where everyone else was with their 
project.

	 •	� Times and dates for these sessions often (very often) clashed with my teaching timetable and so I was unable to attend 
many others.

	 •	 I found them very useful. In particular I found the supportive atmosphere of the L & T most helpful.

	 •	 The launch and showcase were very useful – to prompt us to plan/reflect on progress and find out about the other projects.

	 •	� The lunchtime sessions provided some useful feedback from those who attended but were not well-attended. This could 
be addressed by shortening the session time to one hour and letting people know that they are welcome to come for 30 
minutes and then leave.

5c. �Have seminars, workshops, presentations been organised in your dept as a way to also promote the work? Yes/No. If 
yes , please outline here.

	 Yes: 1 	 No: 4

	 •	� I have organised a course of communication training for a small group of highly apprehensive students. Our School organises 
lunchtime seminars for visiting lecturers, industry experts, etc. ... I could have presented my material here and it would have 
been a great way to outline my project to others in my area who are unaware of it at present. However, due to a clash with 
the Teaching Fellowship sessions, this did not come to fruition. However, I hope to present early next year!

6.	� Support from the LTTC staff has been made available to help you plan/implement your Fellowship project write up 
your report. What kind of support have you found most useful so far and what kind of additional support would you 
like for the next stage of your work?

	 •	� I felt the support from LTTC staff was available whenever I wished to call on it. Initial feedback on our implementation plan 
was very helpful as was the feedback from LTTC staff at the lunchtime session. Some support with dissemination would be 
helpful in the coming months – advice on suitable journals/conferences and some feedback on draft papers if LTTC staff had 
time to read them.

	 •	 The most useful support was the facilitation of focus groups for which I was very grateful.

	 •	� We sought advice on web platforms and found LTTC staff very helpful. Web support via Ken Lacey was great! He was always 
on the end of the phone with a happy voice! Also, having completed the MA in Higher Ed. in the LTTC, I feel better prepared 
to carry out this kind of project to enhance my own teaching and to reflect appropriately upon it.

7a. Has being a teaching fellow for your College been as you expected? Yes/no

	 Yes: 5 	 No: 0

7b. if no, in what way?

8. 	� Any other comments you would like to make about the continuation of the Fellowships, or the Fellowships more 
generally?

	 •	 I found it a very positive experience both from a personal and professional point of view.

	 •	� I’d suggest one Fellowship per college once external funding has ceased. The HOLD position in my college has not been held 
by anyone since last September. This makes administering Fellowship applications locally, etc., difficult.

	 •	� Overall a great experience to have been involved with. The staff involved are excellent, give great advice and are always on 
hand to with good ideas for where your research can go.

	 •	� We experienced major problems accessing agreed funding (for expenses already incurred and signed off.) which cast a 
shadow over the entire experience.
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Appendix C

The Digital Media Entrepreneurship Pilot: Course Outline

Module Author: Kate Shanahan

Module Description
This cross-disciplinary course will introduce students to both entrepreneurship and new business models for media. Topics covered 
will include entrepreneurship, how new technologies are changing the media landscape, case-study analysis of news, communication, 
and digital start-ups, multi-media story-telling, finding a niche, monetising content, preparing a business plan, marketing advertising 
and PR, changing role of media marketing, looking for finance, pitching to investors.

Module Aim
The aim is to introduce students to models of digital media entrepreneurship and by using a cross-disciplinary approach to help 
them combine skill sets which would enable them to understand and develop new media start-ups.

Learning Outcomes
On successful completion of the module, the students will be able to:

	 •	 identify, analyse and evaluate the changes in the digital media industry

	 •	 compare and contrast the characteristics of the various technologies underpinning these changes

	 •	 demonstrate how to tap into the entrepreneurial mindset

	 •	 learn how to conceptualise and pitch ideas

	 •	 distinguish between the various roles within an interdisciplinary digital media team

	 •	 become aware of where they can place themselves in the cross-over between journalism, gaming and entertainment.

Learning and Teaching Methods
Students will work in small interdisciplinary teams to develop and pitch ideas for sustainable digital media ventures. They will look 
at case-studies, work with business mentors and do a series of pitches as their ideas/prototypes are developed. Students will be 
expected to develop independence in, and responsibility for, their own learning.

Module Content
	 •	 Digital Skill-building

	 •	 Journalism

	 •	 Games

	 •	 PR

	 •	 Social and Digital Media Technologies

	 •	 Media Production

	 •	 Multi-media Story-telling

	 •	 Developing and Prototyping Ideas

	 •	 Setting up a Business in Ireland

	 •	 Developing a Business Plan, Marketing, PR and Financing

	 •	 Copyright Issues

	 •	 Pitching Ideas

	 •	 Showcasing to Industry

Module Assessment
Continuous assessment will comprise 100% of the marks for this module. Assessment will be made in the form of a group project 
where students generate and develop an idea to solve a media-related problem.  Deliverables will include a development log, 
presentation and a reflective analysis and report.

Pre-Requisite	 Co-Requisite	 ECTS	 Module Code	 Module Title	 NQAI Level
Modules Code(s)	 Modules Code(s)	 Credits

	 NONE	 5		  Media Entrepreneurship




