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The landscape of Advanced Level (A-level) science education has undergone significant transformations over the
last decade. One of the most critical components of the legacy AQA (Assessment and Qualifications Alliance)
specification was the Externally Marked Practical Assignment (EMPA), specifically encapsulated in Unit 06Xfor
Biology and Chemistry. These assessments were designed to bridge the gap between theoretical knowledge and
practical application, ensuring that students possessed the rigors required for higher education in STEM fields. This
article provides a technical deep-dive into the mechanics of the EMPA, focusing on the Unit 06X framework, the
nuances of Task Sheet 2, and the strategic approaches to the written test and mark schemes.

The Theoretical Framework of the EMPA System

The EMPA was developed as an alternative to the Internal Specific Assessment (ISA). While both aimed to assess
practical skills, the EMPA offered a standardized, externally moderated approach that leveled the playing field for
candidates across different centers. In the context of A-level Biology (BIO6X) and A-level Chemistry (CHM6X),
the Unit 06X designation represented the culmination of A2-level practical expertise.

Core Components of Unit 06X

The EMPA structure was typically bifurcated into two distinct phases of practical work followed by a terminal written
examination. This structure ensured that the assessment was not merely a snapshot of a single afternoon’s work
but a comprehensive evaluation of a student's ability to plan, execute, and analyze scientific data.

e Task 1: Preliminary practical work, often focusing on basic techniques and data collection.

» Task 2: A more complex investigation requiring high-level precision, often involving statistical analysis or
qualitative chemical testing.

e The Written Test: A formal examination where students utilized their results from Tasks 1 and 2 to answer
evaluative and analytical questions.

Technical Analysis: Task Sheet 2 and Experimental Design

In the June 2014 series for A-level Biology BIO6X/PM2, Task Sheet 2 served as the critical data generation phase
for the final written test. The technical requirements for this phase were stringent, demanding millimetre-level
precisionwith rulers and meticulous adherence to safety protocols. Task Sheet 2 usually involved the investigation
of biological variables, such as the effect of environmental factors on enzyme activity or the distribution of species
in a specific habitat.

Mathematical and Statistical Models in Biology EMPA

A distinctive feature of the A2 Biology EMPA was the integration of statistical testing. Candidates were not only
expected to collect data but to determine its significance using specific mathematical models. The most common
tests included:



Statistical Test Application in Unit 06X Critical Value Significance

Chi-Squared (&chi;&sup2;) Used to determine if there is a Must exceed the critical value at
significant difference between p=0.05 to reject the null hypothesis.
observed and expected frequencies in
genetic crosses or species distribution.

Spearman’s Rank Correlation Assesses the strength and direction A value close to +1 or -1 indicates a
of a relationship between two ranked strong correlation.
variables, such as light intensity and
chlorophyll concentration.

Student’s t-test Used to compare the means of two Requires calculation of degrees of
sets of data to see if they are freedom (nl + n2 - 2).
significantly different.

The Chemistry Perspective: Qualitative and Quantitative Analysis

In A-level Chemistry EMPA (Unit 06X), Task 2 often pivoted toward qualitative analysis or titration. For instance,
the investigation of unknown salt solutions (X, Y, and Z) required a systematic application of reagents. A typical
technical workflow for identifying ions might follow this protocol:

1. Initial Observation: Recording the physical state and color of the solution.

2. Test for Cations: Adding Sodium Hydroxide (NaOH) dropwise and then in excess to observe precipitate
formation (e.g., blue for Cu&sup2;+, green for Fe&sup2;+).

3. Test for Anions: Using Silver Nitrate (AgNO&sup3;) for halides or Barium Chloride (BaCl&supZ2;) for sulfates.

4. Confirmatory Tests: Flame tests or gas evolution tests (e.g., using limewater for CO&sup2; detection).

Procedural Execution: Designing Observation Tables

One of the primary areas where candidates lost marks was in the design of their Candidate Results Sheet. A
technical writer or lead examiner looks for specific attributes in a data table. A professional-grade table in the
context of Unit 06X must include:

 Distinct Headers: Including the variable name and its corresponding unit (e.g., "Time / s" or "Volume of
Titrant / cm&sup3;").

¢ Raw Data Consistency: All measurements must be recorded to the same number of decimal places, reflecting
the precision of the instrument used.

 Clarity of Observation: In chemistry, phrases like "no visible change" are required instead of "nothing
happened" or leaving a blank cell.

Table 1: Example of High-Scoring Qualitative Data Recording



Test Performed

Addition of NaOH (aq)

Addition of Dilute HCI

Addition of BaCl&sup2; (aq)

Observation for Solution
X

White precipitate, dissolves
in excess

Effervescence; gas turns
limewater cloudy

No change

Observation for Solution
Y
No change

No change

White precipitate formed

Inference

X may contain Al&sup3;+
or Zn&sup2;+

X contains Carbonate
(CO&sup3;&sup2;-)

Y contains Sulfate

(SO&sup4;&sup2;-)

The Marking Ecosystem: Mark Schemes and Standardisation

The A-level Biology Mark scheme Unit 06X is a document prepared with extreme rigor by the Lead Assessment
Writer. It is not a static document; rather, it evolves during the standardisation event. During this process, a panel
of subject teachers and senior examiners analyze a sample of candidate scripts to ensure that the mark scheme
accounts for all scientifically valid interpretations.

Key Principles of the Mark Scheme

Mark schemes are divided into several types of marks:

* M (Method Marks): Awarded for following a correct scientific procedure, even if the final answer is incorrect.

¢ A (Accuracy Marks): Awarded for correct numerical answers or specific observations.

¢ B (Independent Marks): Stand-alone marks for specific points of knowledge.

¢ QWC (Quality of Written Communication): In the A2 EMPA, certain questions were designated to assess the
student's ability to organize information clearly and use specialist vocabulary correctly.

Field Guide: Strategic Preparation for the Written Test

The written test for Unit 06X is where the data from Task 2 is transformed into marks. Students are provided with
their own results and asked to perform calculations or evaluate the limitations of their experimental design.

Identifying Sources of Error

A critical component of the technical analysis in the written test is the differentiation between random errors and
systematic errors.

e Random Errors: Unpredictable fluctuations in environmental conditions or human reaction time. These can be
mitigated by calculating a mean from multiple repeats.

e Systematic Errors: Flaws in the equipment (e.g., an uncalibrated balance) or the experimental setup. These
cannot be removed by repeats and require a change in methodology.

Evaluation of Experimental Design

Candidates are often asked how to improve the reliability and validityof their results. In the context of the 2014
Biology EMPA, this might involve:

¢ Increasing the sample size to reduce the effect of anomalies.
¢ Using a colorimeter instead of visual observation to quantify color changes, thus removing subjectivity.
¢ Implementing a thermostatic water bath to maintain a constant temperature (control variable).



Case Study: The June 2014 BIO6X Examination

The June 2014 Biology EMPA (BIO6X) serves as a quintessential example of the AQA practical assessment
philosophy. The task involved investigating the effect of a specific biotic or abiotic factor. Students had to utilize Task
Sheet 2 to record their data and then perform a statistical test (often the t-test) to see if the differences between two
groups were statistically significant.

Common Pitfalls in the 2014 Session
Analysis of examiner reports from the 2014 session suggests that students struggled with the following:

1. Precision of Language: Using "amount” instead of "mass," "volume," or "concentration."

2. Statistical Interpretation: Failing to relate the calculated value back to the 0.05 probability level. Many
students could calculate the value but could not articulate what it meant for the null hypothesis.

3. Unit Consistency: Forgetting to include units in the headers of their tables, which resulted in the loss of
"Communication" marks.

Operational Challenges and Troubleshooting

Executing an EMPA in a school or college setting presents significant logistical challenges. The Teacher Notes for
Unit 06Xprovided by AQA were essential for ensuring that all students had access to the same quality of reagents
and equipment.

Troubleshooting Common Lab Issues

If a student's results were wildly inconsistent with the expected outcome, the written test allowed them to explain
these anomalies. For example, if a titration result was consistently too high, the student might identify that the
pipette was not rinsed with the solution it was meant to contain, leading to dilution. This level of self-correction is
highly valued in the mark scheme and demonstrates a high level of scientific literacy.

The Broader Implications of Practical Assessments

While the EMPA was eventually phased out in favor of the Practical Endorsement(CPAC) in newer specifications,
the skills it fostered remain the cornerstone of scientific training. The ability to design a controlled experiment,
record data with precision, and apply statistical rigor is exactly what is required in undergraduate research and
industrial laboratory settings.

The legacy of the Unit 06X assessments lies in their demand for intellectual honesty and technical accuracy.
Whether it was the biology student carefully measuring root lengths to the nearest millimetre or the chemistry
student noticing a faint change in the color of a precipitate, the EMPA forced a level of engagement with the
physical world that textbooks alone cannot provide. For educators and students looking back at these resources,
they provide a goldmine of structured, high-stakes practical challenges that still serve as excellent training modules
for developing scientists today.

Ultimately, mastering the EMPA required a blend of hands-on dexterity and analytical sharpness. By understanding
the structure of Task Sheets, the requirements of the mark scheme, and the mathematical underpinnings of the
data analysis, students were able to demonstrate a comprehensive mastery of their subject—a mastery that
continues to be the goal of science education worldwide.
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