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Learning Outcomes and Outline

Learning Outcomes

Outline

At the end of this module, participants will be able
to:

1. Explain functions in Microsoft Excel for data
analysis purpose

2. Use data exploration and visualization
functions in Microsoft Excel functions to

identify patterns and relationship in data

The outline of this presentation is as follows:

Background

Data Analysis Toolpak
Questioning techniques
Descriptive summary
Conditional formatting
Charting
Recommended charts
Analyze Data function
Quick Analysis function
10 Histogram

11. COUNTIF

12. Deducing Information
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Exploratory Data Analysis (EDA) refers to the critical process of performing initial
investigations on data so as to discover patterns,to spot anomalies, to test
hypothesis and to check assumptions with the help of summary statistics and
graphical representations.

EDA is an iterative process comprising the following activities: /4

Generate questions about your data.

Identify patterns on the data to deduce information.

Search for answers by visualising, transforming, and modelling your data.
Use what you learn to refine your questions and/or generate new questions.

PN PR

Various techniques can be used for EDA such as data preprocessing, descriptive
statistics and visualization.

Tools such as Excel and PowerBI can be used to create dashboard visualizations.
Programming languages such as Python and Java can be used to manipulate the
data and spot trends. 3
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g Excel

Microsoft Excel is one of, if not the number 1 data
analysis software in the world in terms of popularity
mainly because its ease of use. It provides the ability to

tabulate, analyze and visualize data to assist in data | m port d ﬂd dnd |yze data

mterpretatlon . Excel for Microsoft 365, Excel 2021, Excel 2019, Excel 2016, Excel 2013, Excel 2010

Chart, Formula, Analyze Data function, PivotTable,
PivotCharts and Data Analysis Toolpak could support
you to identify trends, patterns, and outliers in a data

Import data Tables Sort and filter Charts PivotTables Data models

Available chart types in Office

set, facilitating data analysis in seconds and Create a chart
empowering you to understand data through high-level Add a pie chart
summaries via Excel’s Artificial Intelligence ability. Present your data in a Gantt chart

- . . . . Creat terfall chart in Office 2016
To visit tutorials in Excel, click the image below. e e e e e

Create a histogram

Excel help & learning

Change axis labels in a chart

How can we help you?

Select data for a chart

Add axis titles to a chart

Formuies & functions Import & anslyze Add a trend or moving average line to a chart
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el Data splitting
Functions that can be used in
Charting Microsoft Excel to support the Pivot Table
\ data analyst in data analytics
purposes
Filters ﬂ g 2@ What-if analysis
Formulas Forecasting
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File Home Insert  Draw Page Layout Formulas
o] =] o=
i, @ ©© BiGetaddins ¥

PivotTable Recommended Table [ !llustrations
N PivotTables 4

&My Add-ins ~ o

Tables Add-ins

A pivot table is a table of grouped
values that aggregates the
individual items of a more
extensive table within one or more
discrete categories.

This summary might include sums,
averages, or other statistics, which
the pivot table groups together
using a chosen aggregation
function applied to the grouped
values.

Review View Help

trends in the
data.

? dll~ [E Illu| @ o= HLine B slicer
IReco@nended Mr~ [ﬂh r\%ps Plvg‘an B J Column B Timeline
Charts @“ L“ v v Map v T Win/Loss

Charts F Tours Sparklines Filters
\Various Ahspar_klme IS akturf]\y
charts can C lalrthln a WOI-’dS eet
be createdto  C€!t Iat provides a
plot the visua

representation of
data. Use sparklines
to show trends in a
series of values, such
as seasonal
increases or
decreases, economic
cycles, or to highlight
maximum and
minimum values.
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122 Share J Comments

@ | & [[4]|[C
Link Comment Text | Symbols

v v v

Links Comments A

Creating filters in the
data allows analyst to
focus on specific
characteristics.
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File Home Insert Draw Page Layout Formulas  Data  Review  View Help 22 Share  J Comments
Z @ @ <—;]E| f Define ‘Name V‘ E:.q :race ;reced:nts Zf\':how::rr:.ulas ) @ Calculate Now
AutoSum Recently Financial Logical Text Date & Lookup & Math&  More Name ' ) Hikace Pepondents: 4% Fror.Chacking Watch Calculation B8 Calcul h
v Used v v v v Timev Referencev Trigv Functionsv | Manager E:noCreate from Selection F;( Remove Arrows v @ Evaluate 1 Window | Options v il Celculate Shest
Function Library Defined Names Formula Auditing Calculation A
Formulas are equations that can perform Among the formulas that are typically used by data
calculations, return information, analysts are:

SUM: to calculate total

COUNT: to identify frequency

AVERAGE: to get average value

MIN: to identify minimum value

MAX: to identify maximum value

LEN: to count the number of characters

IF: to check a condition

VLOOKUP: to refer a value in a vertical list
INDEX-MATCH: to lookup value dynamically
0. COUNTIF: to count how many matches the
condition

manipulate the contents of other cells,
test conditions, and more.

These formulas return a result, even when it
IS an error.

HBOOXNOoOORONE
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File Home Insert Draw Page Layout Formulas Data Review View Help 12 Share 7 Comments

I:b [h @ ueries onnections
@E[g[g Pé ] Queries & Connect i Eé

Get % Refresh * Stocks Currencies
Data v All v

= Data Analysis

<

<l

iet & Transform Data Queries & Connections Data Types Analysis

What-If Analysis is the

The sorting function The filter function The Text to _ process of changing
allows data to be is to select some Columns function . "~ o< i cells to
arranged data based on splits data see how those
according to certain according to changes will affect the
Increasing or characteristics occurrence of outcome of formulas
decreasing order certain characters on the worksheet. Three

kinds of What-If Analysis
tools come with Excel:
Scenarios, Goal Seek,
and Data Tables.
Scenarios and Data
tables take sets of input
values and determine
possible results. 8
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File Home Insert Draw Page Layout Formulas Data Review View Help

R Share J Comments

[:E [é P moueries & Connections A SN2 — LEE g= o]z = Data Analysis
i 3 m g 2l L G , | WD :
&a. = = - = { =
Get 6B Refresh D Stocks Cu,,er%es =z Sort Filter L Text to C_j e What-If Forecast = Outlin
Data v &8 Allv  [2 Edit A \_@p)Advanced Columns £© ¥ GE Analysis v Sheet ¥

Analysis

iet & Transform Data Queries & Connections Data Types Sort & Filter Data Tools Forecast

The Data Analysis Toolpak may be added to support for deeper data R —

. : . . . . Data Analysis ? *
analysis exercises. To activate this, go to Home>Options>Add-ins. :
Analysis Tools
Excel Options ? = Anova: Single Factor A
. - = Anova: Two-Factor With Replication Cancel
Jenera 2 View and manage Microsoft Office Add-ins. Anova: Two-Factor Without Replication
Formulas Correlation
Data Add-ins Covariance Help
Proofing Narre = | | B (=] Descriptive Statistics
Save Active Application Add-ins Exponential Smoothing
R Analysis ToolPak CA..Office16\LibranAAnalysis\ANALYS32.XLL  Excel Add-in ! F-Test Two-Sample for Variances
Accessibility Inactive Application Add-ins Fourier Analysis
Analysis ToolPak - VBA CA\.ice16\LibranA\Analysis\ATPVBAEN.XLAM  Excel Add-in Histogram v
Advanced Date (XML) C:\..Microsoft Shared\Smart Tag\MOFL.DLL Action
Customize Ribbon Euro Currency Tools C\...root\Office16\Libran AEUROTOOLXLAM Excel Add-in
Inquire CA_soft Office\Office16\DCF\NativeShim.dll COM Add
Quick Access Toolbar Microsoft Actions Pane 3 - T T T e
Add-ins Microsoft Data Streamer for Excel C.\...:oftDatﬂStwcﬂmcl'for[xccl.v:to|}f5tolocal COM Add Data Analysis '; ><
Microsoft Power Map for Excel -ap Excel Add-imM\EXCELPLUGINSHELL.DLL COM Add-in
Trust Center Microsoft Power Pivot for Excel C\...l Add-in\PowerPivotExcelClientAddin.dll COM Add-in .
Analysis Tools
Document Related Add-ins i "
Ne Document Related Add-ins [ Hlstoiram A _
Nieahlad Annlicatinn Add-ine ’T‘ { N Cancel
Add-in: Analysis ToolPak Random Number Generation e
Publisher: Microsoft Office Rank and Percentile
Compatibility: No compatibility information available Regression Help
Location CAProgram Files\Microsoft Office\root\Office16\Librany\Analysis\ANALYS32 XLL Sampllng
Description: Provides data analysis tools for statistical and engineering analysis t-Test: Paired Two Sample for Means
! t-Test: Two-Sample Assuming Equal Variances
- t-Test: Two-Sample Assuming Unequal Variances
Manage: | Excel Add-ins -] ‘ Go...
z-Test: Two Sample for Means h 9

H
cancel |’
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Activity Time!

Now that you are familiar with the functions that can be used in Microsoft Excel for data analysis, let’s
do some activities using Microsoft Excel!

12 activities have been prepared for you, as basic learning analytics task. The remaining of this slide
presentation contains step-by-step activities based on an example assessment records.

10
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Example data 1. Assessment Record

A B C D
1 StudentlD Testl-C3 (20%) Asgmtl(10%) Asgmt2(15%)
2 51 10.00 6.17 13.80
3 510 14.50 8.00 13.80
4 |S11 14.50 9.50 13.20
5 |512 18.00 9.50 13.80
6 |S13 10.00 9.50 15.00
7 514 12.00 9.50 13.60
8 |515 17.50 9.50 14.20
9 |516 8.50 9.50 15.00
10 517 13.50 9.50 11.40
11 S18 13.00 9.50 13.80
12 519 13.50 9.50 12.00
13 |52 11.00 6.17 0.00
14 S20 4.00 9.50 13.20
15 521 14.50 9.50 12.00
16 S22 4.50 9.50 13.80
17 |523 5.00 9.50 13.80
18 S24 9.00 9.50 14.00

Assessment record is one of the most common forms of
data used for learning analytics because academic
institutions usually keep the scores information. The
scores are also used as the key performance indicator,
not just for the learner, but also the instructor and the
institution.

Therefore, typically some analytics mechanism is
adopted such as using Excel template, developing a
dedicated system or subscribing to a service.

The figure on the left shows a snippet of recorded scores
by a batch of anonymised students in the PutraMOOC
data analytics course. The columns are the assessment
types and weight, while the rows are the scores for each
student.

Download the raw and processed assessment records using the
activities in this file at http://putracer.upm.edu.my/id/eprint/37

11
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Activity 1: Questioning techniques

e

PUTRAZER

Create questions as a driver of your exploration. Identify possible visualization and
insights to be gained. Examples are as shown below.

Questions Metrics Visualization Questions Metrics Visualization

What is the average, Average, Max, | Table Is the performance of each Percentage Table
maximum, minimum, Min, var, student across assessment
variance and stdev marksin | Stdev consistent?
each assessment?
How many students have Frequency Bar chart Which assessment has Percentage Pie chart
scored more than the been easy or hard to be

: 2
average score in each scored?
assessment?

What is the student’s Average Heatmap

How many students Frequency, Bar chart strength in terms of
obtained more than 65% of | Percentage cognitive, psychomotor and

each assessment’s
maximum score?

affective skills?

12
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Activity 2: Descriptive summary

1. Using the marks file, provide the descriptive summary: average, maximum (max),
minimum (min), standard deviation (stdev) and variance (var). These values
represent the distribution of the data.

a.

@0 aoo0C

Open the file

Go to Sheet 1

To get the average of values in column B, go to column B, row 45 and enter =AVERAGE(B2:B44)
To get the max among the values in column B, go to column B, row 45 and enter =MAX(B2:B44)

To get the min among the values in column B, go to column B, row 45 and enter =MIN(B2:B44)

To get the var among the values in column B, go to column B, row 45 and enter =VAR(B2:B44)

To get the stdev among the values in column B, go to column B, row 45 and enter =STDEV(B2:B44)

13
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Activity 3: Conditional formatting

anonymised marks - process.xdsx ~ £ Search (At+Q) Nurfadhlina A

& Share O Comments

Hinset -+ T v A
e J2.® =l o O B Color scales allows us to
i lable v Styles v | HEtiFormat v ~ Filter v Select v Data

oo b | see data representation
A 8 c ] D E F G H E Top/Bottom Rules > L M M-l eaSIer Vlsua”y, USIﬂg

Fil @ Insert  Draw  Pagelayout  Formulas Data  Review \View  Help
v B Wrap Text Number 3

= ElMergetuCenter v+ EB- % 9 B 8

ﬁj & Calibri w1 A A

Dasl».‘g BIU-MH-&vAv

Clipboard 3 Font ] Alignment & Number ]
3[3 Highlight Cells Rules >

tudeTest1-C3 (20Asgmt1(10%) Asgmt2(15%) carrying marks [/45] project [100m] Pjk-CPSO (5%) Pjk-CPS3 (10%) Fir 5Exercise 1-Concepts Exercise 2-Pre-processing . . .
2SI 10.0000000 6.1666667 13.8000000 29.9666667  91.0000000  4.5500000  9.1000000 7
3 510 14.5000000  8.0000000 13.8000000 36.3000000  90.0000000  4.5000000  9.0000000 7 trafﬁC'llg ht COlOf COdIng
4 S11 14.5000000 9.5000000 13.2000000 37.2000000  91.0000000  4.5500000  9.1000000 =
5 S12 18.0000000 9.5000000 13.8000000 41.3000000  90.0000000  4.5000000 9.moooo4 = =
6 513 10.0000000  9.5000000 15.0000000 345000000  81.0000000  4.0500000  8.1000000 il
7 514 12.0000000 9.5000000 13.6000000 351000000  91.0000000  4.5500000  9.1000000 & HL
8 S15 17.5000000  9.5000000 14.2000000 41.2000000  81.0000000  4.0500000  8.1000000 7 2 e —— TR
9 S16 85000000 9.5000000 15.0000000 33.0000000  81.0000000  4.0500000  8.1000000 7
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17 s23 9.1000000 85.0000000 ##usunsny m::s,n :28 75
18 S24 7.2000000 88.0000000 RFNHUEARE HERARY 'l!JS 'ZS 63
H . . H 19 525 8.8000000 84.0000000 F#¥MUREYN MUY 1816 23.75
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Activity 4: Charting non-sorted and sorted values

Test1-C3 (20%)

25.0000000
20.0000000
15.0000000

10.0000000

<

5.0000000 ‘

0.0000000

S1
§11
513
515
517
519
S20  —
524
526
528

S3
531
533
535
537
$39
540
542

S5
57
59

Easier reading because the
data is sorted. We can also
easily see the gap between the
minimum and maximum, and
identify the median value.

25.0000000

20.0000000

15.0000000

10.0000000

5.0000000

0.0000000 | | ‘

We can plot the chart but to
read it requires some time,

e.g, to find the student with

highest mark

Mmoo~ OO
L e T e T e I o
Vi v

511

Test1-C3 (20%)

53
S5
S7

522
524
526
528
$31
533
S35
S37
539
5S40
542

K59
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Activity 5: Using Recommended Charts function

[0 G 5§ v o D

File Home Insert Draw Page Layout Formulas Data Review View Help 1 Share 3 Comments
=] =l i = Sli
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Tables Add-ins Charts [ Tours Sparklines Filters Links Comments ~
Al - [ Je | StudentiC Insert Chart ? X
Al A B c D [Recommended Charts| All Charts L L M =]
1 tercise 1-Concepts Exemse 2-Pre-processing
2 . e ~  Clustered Column TE5100000 13 13
3 [ Chart Title 389 }0-00
4 I I | R )75 28.75
5 35 38595380585 14.0000000 331 "26.88
6 S ——— 120000000 1.93 "26.88
7 100000000 7,95 "8.13
8 I~ 80000000 1.24 2375
9 — 5000000 1.80 "18.13
10 0000000 3.5 "25.00
2.0000000 f r
- = 3.45 24.38
0.0000000 r
- :aaaaa& 161 26.25
i LA
NTeSt1C3(20%) MAsgmti(10%) W AsgMt2(15%) 155 '27-50
1.88 28.75
I I A clustered column chart is used to compare values across a few categories. Use it 3.15 ’25_53
Ty when the order of categories is not important. )23 ’ZZ.SO
) 131 "28.75
o 375 "25.63
3.16 2375
.20 "18.75
3.69 2313
5.28 "25.63
0 1.80 "22.50
14.5000000 1.68 "18.13
25 530 14.5000000  9.5000000 13.8000000 1.98 "16.88
26 531 145000000  9.5000000 11.4000000 o 65 %5.63 =l
Sheet1 | Sheet2 | (1) - ] D]
G | |3
Ready ance 133 i) M -———+ 100%

Use the
Recommended
Charts function
for some
automatically
generatable
data plotting.
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20 D000 00

15 0000000

10 DDOOD 00

5.0000000
00000000

40 0000000

30.0000000

200000000

100000000

0.0000000

200000000
150000000
100000000

S, 0000000

0. 0000000

Clustered Column

510 511 512 513 514 515 516 517 518 519 52 520 521 522 523 524 525 526 527 528 529

mTest1-C3 (20%) = Asgmil(108:) = Asgmit2(1595)

Stacked Column

513 514 515 516 517 518 519 520 521 522 523 524 525 526

W Test1-C3 (2096) ® Asgmil(10%)  m Asgmit2{15%)

Line Chart

—

510 511 512 513 514 515 516 517 518 519 523 524 525 526 527 52B

Visualization choice matters!

Explore possible visualizations
to identify the one that can
best suit your need.

The clustered column shows
the score in each assessment
clearly, but to get information
about the sum of some marks,
stacked column is the best.

Meanwhile, the Line Chart
makes it easy to compare
each student’s ranking
compared to others in each
assessment type.

We can also easily see which
student has the highest, and

the lowest mark. 17



Activity 7: Using Analyze Data function

File E Insert Draw Page Layout Formulas Data
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Formatting v Table v Styles v
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74.0000000 ########E Hithi
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83.0000000 #####H#HH#H
75.0000000 #i##tH#### HiHH
88.0000000 ###HHH#H#HIHE HIHH

8.8000000

8.8000000 87.0000000 ittt HithH - |

] L]

Count: 176  Sum: 1503.8666667
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BX Delete v ]
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& We're starting the add-ins runtime, just a moment.
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12 Share 7 Comments

Analyze
Data

Filter v Select ¥|

Cells Editing Analysis

Analyze Data

Q Total 'Asgmt1(10%)' and total ‘Asgmt2(15%)'

@ How many different ‘StudentID' are there?
Q Total 'Asgmt1(10%)' for ‘StudentID' excluding 'S...

V7222 PUTRAZER
Simply select a cell in a data range,

then select the Analyze Data button on
the Home tab.

Analyze Data in Excel will analyze
your data, and return interesting visuals
about it in a task pane.

Choose any suggested ideas for data
analysis listed or insert any readily
made chart. You may also customize it

using which field interests vou the
most. Analyze Data =X

I 3% Which fields interest you the most? II

k) Which fields interest you the most?

‘Test1-C3 (20%)', ‘Asgmt1(10%)' by
‘StudentID'

25.0000000
20.0000000

15.0000000
10.0000000

5.0000000

0.0000000
StudentiD

=+ Insert Chart

Is this helpfu

‘Test1-C3 (20%)' and ‘Asgmt1(10%)#

-—a—+ 100%
ENG 649AM [ ]

| 4 Include fields Summarize value by
(Select All)
6 StudentiD Notavalue v
Test1-C3 (20%) Sum
B  Asgmt1(10%) Not a value
B Asgmt2(15%) —_Sum
Average
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Activity 8: Using Quick Analysis function ~ QuickAnalysis function takes a

range of data and helps you pick
the perfect chart with just a few

1|l | A4 canInnait:

anonymised marks - process (version 1)xisb - AutoRecovered ~ ] e ] Commands_ Se'ect a range of
{ [Formatting Charts Totals Tables Sparklines I | I h k |
File Home Insert Draw Page Layout Formulas Data Review View Help S t t 1 A 1
—_ f cells. selectthe Quic nalysis
s R 76) + 5 @ lh'? dii~ [E~ Ilml Q []:{ =N
] B - BdlE =2 B § B 8
0 ? O] | Eicet Addn Kev d ~ =] G B button that appears at the bottom
PivotTable Rec ded Table ey A - Recommended 9. | Maps PivotChart H I I
v PivotTables 4 2 Charts AL v Ma| H Data Bars ~ Color lcon Set  Greater Text Clear 1
Tables Add-ins Chacse BT " Scale Than Contains ~ Format rlght corner Of the SEIeCtEd data'
Calibi w11 A A EE- % 9| Q
F14 : £ oo - t i _ o Or, press Ctrl + Q.
BIZOA-H QNS Conditional Formatting uses rules to highlight interesting data.
A B G D E F G H e !
1 StudeTest1-C3 (20Asgmt1(10%) Asgmt2(15%) carrying marks [/45] project [100r X cut ‘inal
o oa ¥ t e Il | 4 canTnng it 1| | A& <antnna i
8 S15 10.0000000 9.5000000 14.2000000 41.2000000  81.00000 L‘D Copy 720 . i
9 S16 10.0000000  9.5000000 15.0000000 33.0000000  81.00000 780 { Formatting Charts  Totals = Tables  Sparklines g Formatting  Charts  Totals  Tables  Sparklines
10 |S17 10.5000000  9.5000000 11.4000000 34.4000000  83.00000 (B Ppaste Options: 81.0 H — H
11 518 11.0000000  9.5000000 13.8000000 36.3000000  90.00000 S 84.0 H ’P
12 519 11.0000000  9.5000000 12.0000000 35.0000000  74.00000 Lo 80.0 H @ E Elzl E o E- EE H )
3
13/s2 11.0000000  6.1666667 1 0.0000000 17.1666667 Paste Special lo¢ H - 4 Clustered | More
14520 11.5000000  9.5000000 13.2000000 26.7000000(  91.00000 _ 790 { Sum | Average  Count  %Total Running  Sum B column | Charts
15521 12.0000000 9.5000000 12.0000000 36.0000000  74.00000 A2 smart Lookup 81.0 H Total H
16 S22 12.0000000  9.5000000 13.8000000 27.8000000  91.00000 fisat 88.0 i H Recommended Charts help you visualize data.
17 |S23  12.5000000  9.5000000 13.8000000 28.3000000  91.00000 85.0 Formulas automatically calculate totals for you. E I7uT T
18 524 12.5000000  9.5000000 14.0000000 32,5000000  72.00000 Delete... 880 H oz T
19 525 13.0000000  9.5000000 14.4000000 41.4000000  88.00000 84.0 I 1| 4 Lan tnina re
20526 13.0000000  9.5000000 13.8000000 36.3000000 72 740 . . Il tanrnna s
21527 13.0000000 9.5000000 13.8000000 37.8000000 Quick Analysis 780 @ Formattng | Charts  Totals  Tables | Sparklines d Formatting  Chats  Totals  Tables  Sparkiines
22 528 13.5000000  9.5000000 13.6000000 41.6000000 il N 87.0 H —
23 529 13.,5000000 9.5000000 14.2000000 39.2000000 — 80.0 o . f
24 S3 14.5000000  6.1666667 14.4000000 40.5666667 > 87.0 E jﬂ E H @
25 /530 14.5000000  9.5000000 13.8000000 38.8000000 87.0 H li Col Win/L H
26531 14.5000000  9.5000000 11.4000000 38.4000000 New Comirient 810 H ne olumn - Win/Loss f | Table | Blank
27532 14.5000000  9.5000000 12.0000000 36.0000000  74.00000 {7 New Note 87.0 4 H PivotTable
28 S33  14.5000000  9.5000000 15.0000000 37.5000000  81.00000 83.0 H H
29 S34 14.5000000 9.5000000 12.2000000 32,7000000 88.00000 [l Format cells 84.0 Sparklines are mini charts placed in single cells. Tables help you sort, filter, and summarize data.
30 535 14.5000000  9.5000000 11.4000000 354000000  83.00000 iy fom Drop-down st 84€ s \ L7 '
31 536 14.5000000 9.5000000 13.6000000 39.1000000  91.00000 75.0
53 lca7 a4 a ac 2e e nnnnn Define Name. 070
Sheet3 | Sheet1 | Sheet2 [O)
@ Link >
Ready We're

o - ®€o A F 19




Activity 9: Using Histogram to count frequency V= pUTRAZER
of marks of Testl by a uniformed scale

@Go to Data>Data Analysis

Choose Histogram

Histogram is a visualization technique for supporting
frequency analysis.

Data Analysis ? X

Analysis Tools

Anova: Single Factor A

Add the Data Analysis Toolpak to perform Histogram

i Anova: Two-Factor With Replication
an alys I S . Anova: T.wo—Factor WithoutpRepIication Caneel
o
Descriptive Statistics
Exponential Smoothing
F-Test Two-Sample for Variances
Fourier Analysis
_ v
@ Bin Histogram ? X
Prepare the . Input
1000000 Input Range: $B$2:$B$44 * i )
scale for the 1s.0000000 . e - Cancel The table of answers will be displayed
bin 20.0000000  BinRange: : *
Help .
Labels Bin Frequency
Output options 5 0000000 3
@ Qutput Range: $H$57‘ + :
O New Worksheet Ply: 10. 0000000 4
() e orktck Provide the variables 15.0000000 24
E Zgretol {s.ortid histogram) fOf Creatlng the 20 0000000 11
umulative Percentage . "
o Histogram

More 0 20




Activity 10: Using Histogram to find
frequency of Testl marks above averaae

@Go to Data>Data Analysis

Choose Histogram

Data Analysis ? X
Analysis Tools
Anova: Single Factor ~
Anova: Two-Factor With Replication Cancel

Anova: Two-Factor Without Replication
Correlation

Covariance Help
Descriptive Statistics

Exponential Smoothing

F-Test Two-Sample for Variances
Fourier Analysis

identify the number of students who obtained

@ The table of answers will be displayed. We can

marks above average

(average=13) Bin Frequency
5.0000000 3
10.0000000 4
13.0000000 12
15.0000000 12
20.0000000 11
More 0

Bin
5.0000000

Prepare the 10-0000000

scale for the 13:0000000

bin b 15.0000000
Y 20.0000000

placing the

average as

one of the

bin variable

Histogram
Input
Input Range:
Bin Range:

Labels

Qutput options

@ Qutput Range:

O New Worksheet Ply:
O New Workbook

N722Z PUTRAZER

? X
$B$2:$B$44 4+
|
$BE51:5B§56 + cance
Help
§H$52| L.

Provide the variables

[ pareto (sorted histogram) for Creating the

D Cumulative Percentage

Chart Output

Histogram

21



Activity 11: Using COUNTIF to find 7222 PUTRAZER
frequency of Final marks above average

1. The average value of final marks is 79.19, which indicates that many student almost got
grade=A (marks for grade=A is 80).
We can use this information to identify which students have gotten final marks below the
average.

1. Enter this formulain cell N2:

=IF(K2>(AVERAGE(K2:K46)), TRUE, FALSE)

Then, copy this formula and paste into all cells in column K

2. Next, create a cell for counting the frequency of final marks that is larger than the average
value of final marks. Enter this formula:

=COUNTIF(N2:N44, TRUE)

The resultis 35, which indicates that 35 out of 42 students have gotten final marks
above 35.
The instructor can use this insights to identify students who have gotten the high and low
marks (can use average marks as a benchmark). The instructor can reflect the student’s
participation, and check whether there has been any comments by the students earlier on their
learning problems. The instructor can also perform several additional analytics (using data
analysis technique and visuals) to identify the gap among the students, and the trend of score
by each student. These information can be used to strategize the next lessons and improve the
curricula.

=



Activity 12: Deducing information V7222 PUTRARER

A B | C ‘
The figures on the right show the formula and the result of the 1 Studend Testl£3 (20% AN Asemiiis ;T;ZJ;E;;,;Z;@’;S‘
descriptive summary. Based on this data, a few information 36 540 15 95 5 295
may be deduced: 37 541 1 10 13 34
38 542 12.5 5.33333333333333 13 30.8333333333333
39 (543 12.5 5.33333333333333 13 30.8333333333333
a) Interms of average marks, Asgmt2>Test1>Asgmtl 4055 155 6.16666666666667  14.4 36.0666666666667
b) In terms of variance and Stdev, Test1>Asgmt2>Asgmtl 4156 105 6.16666666666667 15 31.6666666666667
42 57 16.5 6.16666666666667 14.2 36.8666666666667
43 58 14.5 6.16666666666667 12.2 32.8666666666667
However, note that, THIS IS WRONG and we CANNOT 4459 145 6.16666666666667  12.2 32.8666666666667
Compare across the assessments because their We|ght is 45 Avg :AVER(AGE(BZ):BM) :AVER(AGE(CZ):CM] :AVER(AGE(DZ):DM) :AVER(AGE(EZ]:EM]
] ; . ] : : 46 M =MAX(B2:B44 =MAX(C2:C44 =MAX(D2:D44 =MAX(E2:E44
different. Test1’s weight is 20%, Asgmt1 is 10% and Asgmt2 is  [EVESEEESSo e NS iy
15% 48 Var =VAR(B2:B44) =VAR(C2:C44) =VAR(D2:D44) =VAR(E2:E44)
49 Stdev =STDEV(B2:B44) =STDEV(C2:C44) =STDEV(D2:D44) =STDEV(E2:E44)
This is why we need to STANDARDIZE the data so a fair Al B ¢ | D | E
Comparison can be made 1 |StudeTestl-C3 (20 Asgmtl(10¢Asgmt2(15% carrying marks [/45]
: 35 |54 12.00 6.17 13.20 31.37
. 36 |S40 15.00 9.50 15.00 39.50
In its current state, we can only report separately for each 37 sa1 11.00 10.00 13.00 34.00
assessment. This limits a deep insight into understanding the 38 542 12.50 5.33 13.00 30.83
StUdent,S performance 39 /543 12.50 5.33 13.00 30.83
: 40 |S5 15.50 6.17 14.40 36.07
: : , : 41 [s6 10.50 6.17 15.00 31.67
Data standardization and normalization need to also be 42|s7 16.50 6.17 14.20 36.87
performed when we compare any two data sources. The next 43 58 14.50 6.17 12.20 32.87
module will explain further on how to do this. 44159 14.50 6.17 12.20 32.87
45 |Avg 13.13 8.59 13.26 34.97
46 |Max 20.00 10.00 15.00 41.60
47 |Min 4.00 5.33 0.00 17.17
48 Var 12.68 2.41 5.45 21.8223
49 |Stdev 3.56 1.55 2.33 4.67
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Summary

Exploratory data analysis involves

e Understanding your variables
e Using visualization technique to dig into the data
e Cleaning your dataset

e Analyzing relationships between variables
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Thank youl!

By
Assoc. Prof. Ts. Dr. Nurfadhlina Mohd Sharef
Faculty of Computer Science and Information Technology
Universiti Putra Malaysia
nurfadhlina@upm.edu.my
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