
Improving 
learning outcomes with 
knowledge analysis and 
advanced data analytics 
ekLakshya’s DipstickTM model and platform helps schools, colleges, universities, 
training organisations and corporates leverage data analytics to observe 
granular trends in learners’ knowledge levels.

DIPSTICKTM 
MODEL & PLATFORM 
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Measuring learning outcomes 
needs nuance
Learning is a continuous process — be it formal setups such as school and 
university, continuous learning through on-the-job training or collaborative 
conferences, and even self-learning. At each stage, learners need to 
understand their knowledge levels to improve their learning outcomes.

Educational institutions use a wide range of quizzes, tests, exams, essays and other graded 
activities to measure knowledge levels. Unfortunately, these tests or quizzes focus heavily on 
evaluation and grading instead of on the learner’s knowledge. This creates a number of issues in 
learning management, as described below. 

Superficial insights
A standard score says a learner has earned x% in maths. However, this doesn’t give granular 
insights into knowledge levels on each topic. For example, it doesn’t say how well the learner 
understands ‘geometry’, ‘areas and volumes’ etc. Such problems are further compounded while 
measuring learning outcomes for complex subjects in graduate / postgraduate programs.

Lack of layers of knowledge/skill
Bloom’s taxonomy, a gold standard in measuring learning outcomes, has six levels — 
remembering, understanding, applying, analysing, evaluating and creating. Existing tests are 
unable to identify where on this scale a learner fails. This leads to superficial learning.

No feedback for faculty
Most measurements are designed for the learners alone. It does not offer insights into group 
performance, topics that need more attention, quality of questions in the tests etc. So, the 
evaluation doesn’t contribute to curriculum design.

Limited to individual-level analytics
Faculty and administrators lack the ability to map the learners’ scores to understand group 
knowledge levels and dynamics. They do not have insight into the various factors affecting the 
group’s learning outcomes, which are used to optimise their course design.

Summative assessments
Most tests today are summative assessments, given at the end of the term, with a focus on 
evaluation. These don’t provide the opportunity for learners to understand their gaps and 
improve during the learning phase.

In summary, existing tests and scoring mechanisms are insufficient to 
effectively measure learner or faculty performance. To address this need, we 
would like to propose a new approach to knowledge analysis — the Dipstick™ 
model. 

In this whitepaper, we present the DipstickTM model and demonstrate how it can help learners 
and faculty improve learning outcomes.

CHAPTER ONE: INTRODUCTION
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Dipstick™ is a knowledge measurement, analysis and visualisation 
framework developed by ekLakshya. It helps assess the knowledge/skill 
levels of individuals and groups. ekLakshya’s Dipstick™ platform uses this 
model to create dynamic reports at individual, group and institutional 
levels.

The DipstickTM model 
and platform
ekLakshya’s Dipstick™ model is a formative assessment 
approach and platform that measures knowledge levels 
throughout the learning phase.

CHAPTER TWO: DIPSTICK MODEL



Some of the differentiating features of the Dipstick™ model are as follows.

Formative assessments
Dipstick™ uses formative assessments to evaluate a learner’s understanding of the topics at 
short regular intervals. For instance, a graduate/postgraduate level program can use the 
Dipstick™ approach to conduct tests each week/fortnight to gauge the knowledge levels of the 
learners and take corrective action.

Knowledge levels
Dipstick™ helps in understanding learners' critical thinking and metacognitive skills, showing 
the depth of understanding of any concept. Therefore, a learner can understand their 
knowledge level during the learning phase and focus on their areas of improvement. 

Faculty feedback
Dipstick™ enables faculty to get an overall assessment of an individual/group/class. They would 
know at a granular level which topic, concept, sub-concept etc., learners need extra help with. 
With these reports, faculty can customise their lesson plans based on the relative knowledge 
level of the group. 

Various levels of granularity
The Dipstick™ model analyses and visualises knowledge at multiple levels of granularity, such 
as the following.

• Topics (concepts, sub-concepts etc.)
• Group (individual, class, divisions, university)
• Gender
• Educational background
•  Or any other appropriate grouping

It also helps understand how these categories impact each other. For example, one can use 
Dipstick™ to understand how a specific group, say, women in the current batch, are performing 
in a particular topic/concept compared to previous batches. 

Bloom’s Taxonomy
Bloom’s Taxonomy is a six-level globally accepted standard in categorising educational goals 
and measuring knowledge. Dipstick™ can be applied to identify the knowledge levels of each 
learner or the entire group based on Bloom’s taxonomy. ekLakshya’s Dipstick™ platform has 
in-built capabilities to enable this dimension of analysis.

Flipped classroom
Dipstick™ is especially useful in institutions using the flipped classroom approach. In the flipped 
class, the pre-class quiz is a highly successful practice1. With Dipstick™ reports of the 
pre-assessments, faculty can design their classroom lessons to address areas where the group 
needs help. 

Lesson agnostic 
Dipstick™ applies to various lessons across university, on-the-job training, seminars, workshops 
etc. For example, someone conducting a training program for a few hours can use Dipstick™ to 
demonstrate outcomes by comparing pre- and post-assessments. Even for short 
talks/seminars, speakers can understand the audience profile with Dipstick™assessments.

In the next chapter, let’s see how Dipstick™ reports help learners, faculty and course 
administrators achieve their learning goals.
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The primary need of any learner is to understand how they are performing and if they’re making 
progress. This can be measured using Dipstick™ through tests/quizzes conducted at regular 
intervals. The learner can be allowed multiple attempts for quizzes on the same topics to 
measure progress. 

Leveraging DipstickTM to 
measure learning outcomes
For the individual learner
Am I making progress? What am I good at? 
What should I focus more on?

For example, when John Doe takes the first attempt of a test in CMOS VLSI Circuits course, his 
knowledge level at that point is identified. Based on the report, he can spend more time on 
topics that need attention and make another attempt. The scores from attempt two will show 
progress, helping him focus his learning efforts. This can be done across topics, concepts and 
sub-concepts. 

Some sample reports and their insights are below. 

TOPIC-LEVEL REPORT

Figure 1: Learner report for topic ‘CMOS VLSI Circuits’ with two attempts

Report 1   |   Course Name: CMOS VLSI Circuits

Attempt 1 Attempt 2

Serial #

T1

T2

T3

T4

Test Name

Post Test 1

Post Test 2

Post Test 3

Post Test 4

Attempt 1

100%

100%

100%

80%

Attempt 2

100%

100%

100%

90%

T1
100%

T2
100%

T3
100%

T4
80%

T1
100%

T2
100%

T3
100%

T4
90%

91-100%
81-90%
61-80%

40-60%
00-39%

Figure 1 shows that the learner has taken four tests (T1-T4) on a given topic. 
In attempt 1, s/he scored 100% in T1-T3 and 80% in T4. In attempt 2, s/he 
improved the score in T4.

CHAPTER THREE: REPORTS
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CONCEPT-LEVEL REPORT
Report 2   |   Course Name: CMOS VLSI Circuits

Figure 2: Learner report by concepts, identifying areas that the learner needs 
to focus on to build better proficiency

SC5
100%

SC4
100%

SC6
100%

SC7
100%

SC9
100%

SC8
100%

SC10
100%

SC14
50%

SC13
100%

SC15
87.5%

SC11
100%

SC12
100%

SC2
100%

SC1
100%

SC3
100%

SC5
100%

SC4
100%

SC6
100%

SC7
100%

SC9
100%

SC8
100%

SC10
100%

SC14
50%

SC13
100%

SC15
100%

SC11
100%

SC12
100%

SC2
100%

SC1
100%

SC3
100%

Within every topic, there may be multiple concepts and sub-concepts, understanding which is 
fundamental to deeper learning. Formative assessment using Dipstick™ looks at more granular 
data across topics, concepts and sub-concepts. A sample report is shown in Fig 2.

Attempt 1

C1
100%

C2
100%

C6
100%

C7
100%

C4
81.82%

C3
100%

C5
100%

( Click here to view BL Grid )

C1
100%

C2
100%

C6
100%

C7
100%

C4
90.91%

C3
100%

C5
100%

Attempt 2
( Click here to view BL Grid )

Figure 2 shows the learner has scored 100% in all the concepts except C4. 
Reviewing this along with Figure 1 gives us the insight that C4 is the reason 
the score in T4 is at 80%. In attempt 2, the score in C4 has improved, 
correlating to the improvement in T4 in figure 1.

SUB-CONCEPT-LEVEL REPORT
Report 3   |   Course Name: CMOS VLSI Circuits

Figure 3: Learner report by sub-concepts for more granular knowledge 
analysis

Figure 3 drills deeper into C4 from figure 2. It shows that the learner is 
well-versed in all sub-concepts except SC14. Attempt 2 shows that the 
learner hasn’t made much improvement. This helps the learner to plan 
corrective actions and identify areas that need attention.

Attempt 1
( Click here to view BL Grid )

Attempt 2
( Click here to view BL Grid )

EKLAKSHYA  |  07

91-100%
81-90%
61-80%

40-60%
00-39%



BLOOM’S TAXONOMY REPORT

SC1 SC6
SC3 SC2

SC3

SC4

SC7

SC6 SC5

SC8 SC9 SC5

SC15 SC10

SC14 SC15 SC12 SC13SC12 SC11

SC11

For each concept / sub-concept, Bloom’s Taxonomy can be applied to evaluate the level of a learner’s understanding. 
A sample report would look as follows.

Figure 4 places the entire topic on Bloom's Taxonomy, including the concepts and sub-concepts. Attempt 1 shows 
that the learner scored 91-100% in the L2 questions for SC15, but only 61-80% in L3 questions, denoting scope for 
improvement. The report indicates s/he has made progress in SC15 in attempt 2. However, the learner is struggling 
with L2 questions of SC14, which needs more focus.

Figure 4: Learner report by sub-concepts on Bloom’s Taxonomy for two attempts

L6
L5
L4

L3

L2

L1

BL

CONCEPT

CONCEPT 1

1 Analysis of CMOS Inverters

CONCEPT 3

3 VLSI Fabrication

CONCEPT 5

5 Stick Diagrams

CONCEPT 6

6 Layout
Concepts

CONCEPT 7

7 Reliability 
of VLSI 
Circuits

CONCEPT 4

4 Advanced 
Logic Circuits

CONCEPT 2

2 Design Flow

You are here: Students-reports/Demo/2022-2023/SEM 01/E&E/CMOS VLSI Circuits/1-JOHN DOE

Attempt 1
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SC3

SC4

SC7

SC6 SC5

SC8 SC9 SC5

SC15 SC10
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SC11
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L5
L4
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CONCEPT

CONCEPT 1
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CONCEPT 3
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CONCEPT 5
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2 Design Flow

You are here: Students-reports/Demo/2022-2023/SEM 01/E&E/CMOS VLSI Circuits/1-JOHN DOE

Attempt 2
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The first measure a faculty/administrator is interested in is how the group/class is progressing. 
They would like to identify the topics/concepts/sub-concepts learners have understood and 
what they’re struggling with.2 The following reports provide an understanding of that.

Leveraging DipstickTM to 
measure learning outcomes
For the faculty/administrator
How is my class performing? What concepts should I discuss 
more? Are my tests a good measure of learning outcomes?

TOPIC-LEVEL CUMULATIVE REPORT

Figure 5: Topic-wise insights for all participants within one group

Report 1 : All participants ( Topic )  |  CMOS VLSI Circuits

Attempt 1

T1
66.09%

T2
81.11%

T3
96.54%

T4
70.52%

Figure 5 shows the average score of all participants in any particular topic. Learners 
are performing well in T2 and T3, with scope for improvement in T1 and T4.

TOPIC-LEVEL REPORT BY DIVISION

Figure 6: Topic-wise insights for each group

Report 2 : By division ( Topic )  |  CMOS VLSI Circuits

Division Sec A

T1
71.11%

T2
82.83%

T3
96.43%

T4
68.43%

Division Sec B

T1
60.61%

T2
79.28%

T3
97.47%

T4
72.74%

Figure 6 is a drill-down of figure 5 by division, which is typically various sections 
within the same year at university or different level of employees within the same 
department in an organization. For instance, this report shows that SEC A is 
comfortable with T2, while SEC B could improve. This is not evident in the cumulative 
report and can only be inferred from the division-wise reports.

 2 U. Koppikar, M. Vijayalakshmi, P. Mohanachandran and A. Shettar, "Effectiveness of introducing concept-wise questions through post-tests in ensuring student 
learning," 2022 IEEE Global Engineering Education Conference (EDUCON), Tunis, Tunisia, 2022, pp. 894-900, doi: 10.1109/EDUCON52537.2022.9766616.
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CONCEPT-LEVEL CUMULATIVE REPORT
Report 3: All-participants ( Concept )   |   Course Name: CMOS VLSI Circuits

Figure 7: Concept-wise knowledge analysis

All Divisions

C1
74.57%

C2
64.96%

C6
97.14%

C7
95.71%

C4
72.86%

C3
75.40%

C5
96.74%

C1
77.97%

C2
71.94%

C4
70.83%

C3
77.25%

C6
96.18%

C7
95.83%

C5
96.27%

C1
71.07%

C2
57.14%

C4
75.00%

C3
73.31%

C6
98.16%

C7
95.59%

C5
97.24%

Figure 7 offers a concept-level drill-down of figure 5, helping faculty identify the areas 
that need more attention for a better grasp.

CONCEPT-LEVEL REPORT BY DIVISION
Report 4: By Division ( Concept )   |   Course Name: CMOS VLSI Circuits

Figure 8: Concept-wise knowledge analysis for each group

Figure 8 is a concept-level drill-down of figure 6, showing how divisions within a 
group differ in their knowledge levels. This helps the faculty design their classes or 
dedicate time based on specific learner needs.

Division: Sec A Division: Sec B
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All Divisions
SC8

95.71%

SC1
71.43%

SC2
72.14%

SC3
76.12%

SC6
68.85%

SC7
77.14%

SC4
76.68%

SC5
64.86%

SC9
79.29%

SC10
97.14%

SC12
96.13%

SC11
97.43%

SC14
54.29%

SC15
74.46%

SC13
95.71%

SUB-CONCEPT-LEVEL CUMULATIVE REPORT
Report 5: All participants ( Sub-Concept )   |   Course Name: CMOS VLSI Circuits

Figure 9: Sub-concept-wise insights

Figure 9 is a further drill-down of figure 7, giving granular insight into how learners 
are absorbing sub-concepts. 

SUB-CONCEPT-LEVEL REPORT BY DIVISION
Report 6: By Division ( Sub-Concept )   |   Course Name: CMOS VLSI Circuits

Figure 10: Sub-concept-wise insights for each group

Division: Sec A

SC1
84.38%

SC2
72.22%

SC3
81.43%

SC6
74.05%

SC7
79.17%

SC4
81.23%

SC5
68.33%

SC8
93.75%

SC9
84.72%

SC10
95.83%

SC14
55.56%

SC15
71.53%

SC12
95.95%

SC11
96.39%

SC13
95.83%

Division: Sec B
SC8

97.79%

SC1
58.06%

SC2
72.04%

SC3
70.31%

SC6
62.93%

SC7
75.00%

SC4
72.06%

SC5
61.17%

SC9
73.53%

SC10
98.53%

SC14
52.94%

SC15
77.57%

SC12
96.32%

SC11
98.53%

SC13
95.59%

Figure 10 is a drill-down of figure 8, offering division-wise insights into how learners 
understand the sub-concepts. This helps faculty plan their classes to address 
pressing learner needs.

EKLAKSHYA  |  11

91-100%
81-90%
61-80%

40-60%
00-39%



Post Test 1

Q2
54.55%

Q3
74.58%

Q5
75.81%

Q4
69.15%

Q6
52.24%

Q1
71.43%

Q12
78.87%

Q13
73.02%

Q9
77.46%

Q10
71.83%

Q11
73.97%

Q8
89.74%

Q7
76.12%

Q16
45.45%

Q15
22.37%

Q14
54.29%

Q19
63.77%

Q20
29.17%

Q17
88.89%

Q18
83.14%

Post Test 2

Q26
87.86%

Q27
58.57%

Q21
54.64%

Q22
77.14%

Q23
93.57%

Q24
94.29%

Q25
70.71%

Q28
95.71%

Q29
79.29%

Q30
97.14%

Post Test 3

Q31
97.86%

Q32
96.43%

Q33
98.57%

Q36
96.43%

Q37
99.29%

Q34
96.96%

Q35
95%

Q38
99.29%

Q39
93.57%

Q40
95.71%

Post Test 4

Q41
92.14%

Q42
16.43%

Q43
93.57%

Q44
90.71%

Q45
95.00%

Q47
30.00%

Q46
54.29%

Q49
81.96%

Q50
79.29%

Q48
70.89%

QUESTION LEVEL REPORT
Report 7: All participants ( Questions )   |   Course Name: CMOS VLSI Circuits

Figure 11: Question-wise insights for each test, available only to 
faculty/administrators

Figure 11 is the deepest drill-down. It shows cumulative learner scores on each test at 
the question level. Questions with a score> 90% might indicate that the learner is 
knowledgeable or the questions were easy. Faculty could decide to eliminate easy 
questions from the test. 

Likewise, questions with a score <40% indicate either poor understanding or unclear 
questions. Faculty can review them for clarity/correctness or take them up for 
discussion in the classroom. Organizations can decide whether they want to show 
question-level reports to learners. Some choose not to as it may be better for learners 
to focus on a topic rather than aspire to answer a specific question.
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SCORE-DISTRIBUTION REPORT
A faculty/administrator would like to see how the scores are distributed among learners. The following report 
demonstrates that.

Figure 13 shows learners' scores across questions in each sub-concept, overlaid on Bloom’s Taxonomy. For instance, 
the above report indicates that there are no questions in L3 for SC1. To improve learner knowledge, they might need 
to add questions at L3. 

Inferences from the histograms in figure 12 could be multiple. Tests 2 and 3 could indicate outstanding learning or an 
easy test. It is best for a university or faculty to aim for distributions such as the one for Test 1 and Test 4 during test 
preparation. The graph for test1 shows that the scores are well distributed across the learners.

Figure 12: Trend analysis of the distribution of scores, test 3 might have been too easy.

Figure 13: Group-wise breakdown for each sub-concept on Bloom’s Taxonomy. 

SC1 SC6
SC3 SC2

SC3

SC4
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SC6 SC5

SC8 SC9 SC5

SC15 SC10
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For school/university-level administrators, the DipstickTM platform also presents a cumulative view of all participants 
at sub-concept, concept and topic levels. This helps them review the knowledge levels and areas of challenges across 
the university. 

Figure 15: Granular university-level report
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A DipstickTM platform case study: 
KLE Technological University, 
Hubli

The platform has analysed:

CHAPTER FOUR: CASE STUDY

For the last two years, KLE Tech University, Hubli, has been using the 
DipstickTM platform for knowledge analysis. 

75,606
learner 
records 

106
courses

11
departments

across

324
tests

covering

1518
concept 
statements

At KLE Technological University, we have been using the DipstickTM 

platform for subjects like Operating System and Embedded System 
Design, ARM Processor and Microcontroller Architecture and 
Programming. 

The DipstickTM report helps to quickly analyse learners' performance 
in course activities like post-tests, quizzes etc. It is instrumental in 
identifying the weak performance segment and helping them. ”

— Dr. Rohini Hongal, ECE Department, BVBCET, KLETU, Hubli

— Dr Vijayalakshmi M, HOD, Centre for Engineering Education 
and Research, KLE Tech University

The DipstickTM reports provide great insights for learners and 
faculty. We can take appropriate measures to enhance learning and 
solve unclear concepts. Course instructors can schedule additional 
sessions to clarify doubts and work on problems that learners find 
complex.
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The DipstickTM knowledge measurement, analysis and visualisation platform 
integrates/overlays on the learning management system (LMS) to create 
effective reports/insights across individual, group, topic, concept and 
sub-concept levels. With a considered structure and support from 
ekLakshya’s learning partners, you can set up a seamless system to 
implement DipstickTM for your institutions.

How to set up the DipstickTM 
platform to measure and optimise 
learning outcomes
The quality of insights/reports directly depends on the 
nature of assessments. To make this model work, 
educational institutions/faculty need to follow a robust 
structure and process.

CHAPTER FIVE: EXECUTING BETTER



Divide the knowledge space into topics, concepts and 
sub-concepts. Then create multiple questions per sub-concept 
that will be used to evaluate the knowledge level. You can also 
indicate the difficulty levels of each question.

Once the questions are designed, enter them into the LMS with 
information about related concepts and sub-concepts. If you practice 
Bloom’s Taxonomy, decide the level(s) to be used for the evaluation 

and incorporate this into the question. Combine the 
questions to create tests. Define the order of questions, 

shuffling, and time for each question/test. 

STEP 2: 
Use an  LMS to administer the tests by topic

Securely invite learners/groups to take the tests. Tests can be 
conducted at a specific date/time or left open for learners to 

take at any time.

The Dipstick™ platform can auto-export data from the LMS using APIs. 
Alternatively, faculty can export test results from the LMS as spread-

sheets and upload them to 
the platform. 

STEP 3: 
Register learners for tests

STEP 4: 
Export test results

Faculty, administrators and learners can view reports on the 
Dipstick™ platform. They can download them as well.

STEP 5: 
Visualisation and Analysis

STEP 1: 
Structure the lessons
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Cutting-edge technology training in trending areas such as IoT, VLSI, full stack software 
development, data science with Python etc.

Focus on behavioural training, including leadership, communication and personality 
development programs.

Unique methodology of flipped classroom engages and challenges trainees to 
perform at their best.

Meaningful partnerships with universities and industry to connect the best of skill and 
talent with opportunity.

ekLakshya Innovation Labs
A premier education, training and research 
organisation focused on creating transformational 
learning environments.

15 years 
since inception

15+ 
placement partners

710
corporate professionals 
trained

10,000+ 
learners trained

20,880+ hours 
of online training 

3,00,000+ 
online tests undertaken

CHAPTER SIX: ABOUT EKLAKSHYA
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ekLakshya, C Lite Building, KLE Tech University 
Compound, BVB College Campus, Vidyanagar, 
Hubli Dharwad, Karnataka 580031

+91 8050050183, 
+91 8050050185, 
+91 8050050186

hello@eklakshya.com

https://dipstick.eklakshya.com/

Whatsapp: 99724 40183

CONTACT


