
Keele MPhys in Astrophysics 2005/6

1 Four-module Research Project

All run over two semesters. Tutor: Jacco van Loon.

During the first four weeks of semester 1 of level M, all students will attend group briefing sessions and
seminars which will deal with the generic aspects of the projects. The students will then prepare in-
dividual project plans, including aims and objectives, a description and justification for the techniques
and preliminary ideas for approaches to be used to carry out the work, any requirements for materials or
similar support, a time-scale plan with milestones to be achieved and any appropriate risk assessment.

The content will be delivered and monitored via group meetings (largely during the early weeks of the
project) and one-to-one meetings with the supervisor (or sometimes another staff member associated with
this research area) at which the work will be discussed and for which the student will present a project
diary and any other appropriate research materials. These individual meetings will take place at least
every two weeks in semester 1 and at least every three weeks in semester 2.

1.1 Planning and Execution

A project plan will be submitted for assessment and discussion during week 5 of semester 1. A brief
(about 1000 words) interim project report will be presented for assessment at the end of semester 1 and
will be accompanied by a formatively assessed presentation of progress to the group.

Outcomes:

To demonstrate the ability to plan and execute under supervision, a piece of research, including
appropriate time and project management skills.

To have achieved a working knowledge of a variety of observational, mathematical and/or compu-
tational techniques applicable to current research within astrophysics.

To show originality in the application of knowledge to the execution of the project.

The ability to manage their own learning and to make use of appropriate texts, research articles
and other primary sources.

Assessment:

Written project plan and timetable (20%).

Project diary (30%).

Project skills displayed at meetings with supervisor and group (20%).

Written mid-year progress report (30%).
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1.2 Research in Context

During semester 1 the student will carry out the literature survey, assimilate this and prepare a report.
The report represents an extended introduction to the project thesis (part A). It should be around 3000
words in length and be submitted in week 3 of semester 2. A viva voce examination by two members
of staff will take place at the end of semester 2, during which the student’s background knowledge and
undersanding of the research project context will be assessed.

Outcomes:

To demonstrate the ability to conduct an extensive survey of the research and other literature
appropriate for the subject matter of the project using a range of up-to-date methods.

To be able to critically evaluate past research in this area of work and to relate his/her own work
to that of others.

To be able to synthesise and present the findings of this literature research in a written report, in
a form approaching professional standards.

To demonstrate the ability to manage their own learning, including time-management.

Assessment:

Literature report (80%); assessment divided into the following 3 aspects:

— background (40% of report): assessed on criteria that there is sufficient and appropriate ref-
erence to the literature and that it is properly acknowledged.

— Critical evaluation (40% of report): assessed on the criteria that there is a balanced and
objective evaluation of the past research reported in the field and the relationship and relevance
to the current work of the project.

— Quality of presentation and management of learning (20% of report): assessed on the format
of the report, its use of correct English, appropriate use of referencing, tables and figures et
cetera. Evidence of an organized and planned approach to this work.

Viva voce examination (20%).

1.3 Data Analysis and Reporting

The report on the methodology, results and discussion of outcomes forms the project thesis (part B). It
should be around 5000 words in length and be submitted for assessment in week 10 of semester 2. A viva
voce examination will be conducted by two members of staff at the end of semester 2.

Outcomes:

To write a full report on the methods, techniques, results and outcomes of the project in good
English and approaching professional standards and to apply appropriate IT techniques in their
presentation.

2



To demonstrate a critical understanding of the application of fundamental laws of physics to the
topic under investigation and to communicate these concisely and accurately in the report.

To be able to critically analyse the results of the investigation in a quantitative manner and draw
valid conclusions.

To be able to evaluate the level of uncertainty in the results, understand the significance of error
analysis and be able to compare these results with expected outcomes, theoretical predictions or
with published data thereby evaluating their significance.

To demonstrate effective use of IT skills in executing the project and in applying appropriate
computational, numerical and statistical techniques.

Assessment:

Written thesis (90%); assessment divided into the following 5 aspects:

— Presentational quality of the thesis (20%).

— Critical understanding of physics principles and application (20%).

— Data analysis and conclusions (20%).

— Uncertainty and significance of the results (20%).

— Use of IT and the application of appropriate computational techniques (20%).

Viva voce examination (10%).

1.4 Research Communication

A poster will be submitted at the end of semester 2 and an MPhys seminar day will be held at the same
time. A viva voce examination will be conducted by two members of staff at the end of semester 2.

Outcomes:

To produce a concise and informative poster on the student’s research project.

To demonstrate skills in justifying, describing and defending the work of the research project.

To be able to critically appraise the research of others when presented in poster and seminar format.

To demonstrate effective use of IT skills in communicating research.

Assessment:

Presentational quality and content of the poster (25%).

Presentational quality, content and ability to defend the work at the seminar (35%).

Skills in critically appraising the work of others by poster and seminar format, via submission of
two short summaries reviewing and appraising someone else’s poster (10%) and seminar (10%).

Skills deployed in explaining and defending aspects of the project in a viva voce examination (20%).
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2 Four ”theoretical” modules

Two per semester.

Outcomes:

Demonstrate a critical understanding of the application of fundamental laws of physics to astro-
physical phenomena, including topics at, or informed by, the forefront of the discipline.

Demonstrate the ability to model astrophysical behaviour using mathematical and computational
tools and hence interpret mathematical descriptions of astrophysical phenomena.

Demonstrate the ability to address and assimilate primary astrophysical literature and relate it to
secondary sources such as textbooks and review articles.

Be able to use written and oral communication effectively in the context of scientific research.

Demonstrate a problem-solving ability to combine a variety of skills and knowledge to address
astrophysical problems.

Assessment:

Assigned problemsheets based on directed reading of textbooks and other secondary literature (3
problemsheets; each counting for 10%).

Written report based on assigned reading of both the primary and secondary literature (20%).

Summary reports on completion of assigned tasks requiring initiative and integration and applica-
tion of skills (40%).

1000-word report (2 across the 4 modules) on a current research topic encountered during seminars,
or an oral presentation (2 across the 4 modules) on a selected topic (10%).

2.1 The Nearby Universe

Semester 1. Tutor: Barry Smalley.

2.2 The High-Redshift Universe

Semester 1. Tutor: Jacco van Loon.

2.3 The Cold Universe

Semester 2. Tutor: Nye Evans.

2.4 The High Energy Universe

Semester 2. Tutor: Rob Jeffries.
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