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Learning Gain at Manchester
• The team:

• Dr Maria Pampaka

• Prof Julian Williams 

• Dr Steve Jones 

• Lawrence Wo 

• Martyn Edwards 

• Daniel Swain

• Learning (gain) – [as in alternative learning outcomes 

(beyond grades)]

• Measurement  and Modelling of LG 



Project Design

• Mixed Methods (Grades, Surveys, ‘tests’, 

interviews)

• Longitudinal (& Cross-sectional)

• Start of Year 2016-17 (DP1)

• End of 2016-17 (DP2)

• Start of 2017-18 (DP3)

• Various academic disciplines (e.g. Social 

Sciences, Engineering, Chemistry, Economics, 

Nursing)



• we consider learning gain as a nexus of various 

interrelated dimensions (some of which might not 

always fall into what is normally perceived as ‘learning’) 

and influences  to account for with robust statistical 

modelling

Learning gain = the ‘distance travelled’ by students during their studies…

Redefining Learning Gain



The sample

• A small sample with repeated measures (N=125+)

• Mainly cross-sectional here

 DP1 DP2 DP3  

Subject Area Y1 Y2 Y3 Total Y1 Y2 Y3 Total Y1 Y2 Y3 Total Total 

Business Studies 349 
  

349 1 
  

1 7 8 4 19 369 

Chemistry 146 3 
 

149 3 6 1 10 210 13 3 226 385 

Computer Science 88 4 6 98 
    

130 70 2 202 300 

Engineering 42 
  

42 
 

32 
 

32 4 1 
 

5 79 

Health Related 50 4 2 56 13 10 6 29 177 105 42 324 409 

Medic-Dentist 52 52 
 

104 
    

80 28 52 160 264 

Other Humanities 17 20 22 59 2 
 

4 6 18 8 
 

26 91 

Social Sciences 61 
  

61 14 19 17 50 1 75 14 90 201 

Grand Total 805 83 30 918 33 67 28 128 627 308 117 1052 2098 

 



The sample 

(Gender, Subject and Year group)



The sample 

(Ethic group, subject and year group)



Comprehensive Analytical Framework

Instrument/Questionnaire
Development

Constructing and Validating
Learning Outcomes Measures

(Rasch Model)

Analysis
(Descriptive and Modelling)



Alternative Measures:

Disposition to Complete Course



Alternative measure of learning experience:

Learners’ Academic Self-efficacy 



Transitional 

Gap

Positivity 

towards 

transition

Alternative measure of process/transition:
Transitional gap and positivity towards transition 



Alternative measure of Learning Process:
Learning activities and positivity



Measurement Approach

• ‘Theoretically’: Rasch Analysis

• ‘In practice’ – the tools:

• Winsteps software

• Interpreting Results:

• Fit Statistics (to ensure unidimensional measures)

• Differential Item Functioning for ‘subject’ groups

• Person-Item maps for hierarchy

• Qualitative checks (Interview data)



Fit Statistics – good measurement 

(construct validity) properties overall

PERSON: REAL SEP.: 2.34  REL.: .85 ... ITEM: REAL SEP.: 11.20  REL.: .99 

  

         ITEM STATISTICS:  ENTRY ORDER 

  

------------------------------------------------------------------------------------------------------ 

|ENTRY   TOTAL  TOTAL           MODEL|   INFIT  |  OUTFIT  |PT-MEASURE |EXACT MATCH|                 | 

|NUMBER  SCORE  COUNT  MEASURE  S.E. |MNSQ  ZSTD|MNSQ  ZSTD|CORR.  EXP.| OBS%  EXP%| ITEM            | 

|------------------------------------+----------+----------+-----------+-----------+-----------------| 

|     1   6011   2119    -.27     .03| .96  -1.4| .98   -.7|  .55   .55| 55.3  53.8| general_skills1 | 

|     2   5981   2118    -.24     .03|1.00    .0|1.01    .4|  .52   .55| 57.7  53.8| general_skills2 | 

|     3   5611   2100     .09     .03|1.13   4.3|1.15   5.0|  .51   .56| 50.6  52.7| general_skills3 | 

|     4   5856   2091    -.19     .03| .90  -3.4| .91  -3.2|  .58   .55| 57.3  53.7| general_skills4 | 

|     5   4521   1793     .42     .03|1.37   9.9|1.36   9.9|  .53   .57| 45.9  51.7| general_skills5 | 

|     6   5493   2090     .19     .03| .83  -6.2| .83  -6.1|  .62   .57| 57.7  52.4| general_skills6 | 

|     7   5606   2050    -.04     .03|1.10   3.3|1.10   3.3|  .55   .56| 53.1  53.2| general_skills7 | 

|     8   5456   2070     .17     .03| .86  -4.8| .87  -4.5|  .59   .57| 56.5  52.5| general_skills8 | 

|     9   6361   2110    -.68     .03| .90  -3.3| .90  -3.4|  .57   .53| 59.3  55.1| general_skills9 | 

|    10   6077   2098    -.40     .03| .68  -9.9| .69  -9.9|  .64   .54| 63.4  54.3| general_skills10| 

|    11   5912   2084    -.26     .03| .82  -6.5| .82  -6.1|  .62   .55| 60.3  53.8| general_skills11| 

|    12   5040   2105     .68     .03|1.29   9.2|1.30   9.5|  .55   .58| 44.8  51.3| general_skills12| 

|    13   5012   2090     .67     .03| .99   -.2|1.00   -.1|  .58   .58| 52.1  51.3| general_skills13| 

|    14   5467   2089     .21     .03| .78  -8.0| .80  -7.3|  .61   .57| 58.5  52.4| general_skills14| 

|    15   5600   2116     .14     .03|1.25   8.1|1.25   8.0|  .49   .56| 49.1  52.5| general_skills15| 

|    16   6001   2046    -.48     .03|1.11   3.4|1.15   4.6|  .47   .54| 54.9  54.4| general_skills16| 

|------------------------------------+----------+----------+-----------+-----------+-----------------| 

| MEAN  5625.3 2073.1     .00     .03|1.00   -.4|1.01    .0|           | 54.8  53.1|                 | 

| S.D.   454.7   75.3     .38     .00| .19   6.0| .19   6.0|           |  5.0   1.1|                 | 

------------------------------------------------------------------------------------------------------ 

Oral 

presentations



Differential Item Functioning –
To ensure measurement invariance across groups



Differential Item Functioning –
Some further challenges



(Some) Measures
Perceptions of process Attitudinal/Emotional

Perception of Transitional Gap (Year 1) Positivity towards transition

Learner Academic Self-Efficacy 

(LASE)

Perception of Maths Necessity Maths Confidence

Expectations for learning activities Learning process positivity

Disposition to complete course

Perception of critical reasoning

Perception of Learning Gain

Overall Degree at which of varied academic 

experience is perceived to be 

helpful…(overall) or for (academic, 

employment, life, critical thinking)

Academic LG

Employment LG

Life LG

Critical Thinking LG



Further statistical analysis

• With these measures

• And other background and outcome variables (e.g. degree 

outcome)

• How different students experience the university experience?

• Some example results…

• …aiming to understand some of the 

complexity of the process

• Image credits:
• http://www.soniagartside.com/blog/2016/6/21/how-to-deal-with-the-messy-middle

http://www.soniagartside.com/blog/2016/6/21/how-to-deal-with-the-messy-middle


Learners’ Academic Self-efficacy and Maths 

Confidence



Pampaka, et al. (2018)

Learners’ Academic Self-efficacy

(By gender, Male=1, Female=2)



Disposition to complete chosen course 

(by gender and topic, DP1)



Disposition to complete chosen course 
(by Year group, all DPs)



Disposition to complete chosen course 

(by Year group, all DPs)



Various measures by gender



Various measures by ethnic group



Various measures by ‘age’ group



Various measures by outcome result



Further Analysis with such Measures

• Correlations with measures of attainment

Pampaka, et al. (2018)



Pampaka, et al. (2018)

Modelling Dispositions as outcomes



Regression Models of Learning Gain
Outcome of Uni (or Year 1) ~ Starting Qualifications + Background Variables 

+ Attitudinal variables +  Transition +Teaching Practice + …

Pampaka, et al. (2018)



Pampaka, et al. (2018)

Effect Plots for a LG Model



Concluding Points

• To reduce Learning Gain to ‘distance travelled’ (on a straight 
line) in terms of attainment alone is to overlook the multiple and 
complex other ways in which students develop while at 
university  Complex modelling of LG and reconceptualisation
as a multi-dimensional vector. 

• We have been able to measure various aspects of this 
experience/trajectory with multiple, multi-item scales [With 
occasional challenges with comparability across groups].

• Beyond these challenges, there is still consequential validity 
and use value of such measures our research has shown 
that students with different background characteristics bring 
with them different academic dispositions. These dispositions 
can sometimes be a key predictor of LG and must therefore be 
taken into account alongside attainment indicators. 

• Our research ultimately raises questions about the use of LG
 LG for who? 



• Teaching and Learning Teams to understand their 

students and their needs 

• Students – to monitor their learning 

• Universities to monitor their staff

• TEF 

• Government

Modelling LG …for who?
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